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(57) Abstract: Compounds represented by the following 
general formula (I) and salts thereof: (I) wherein each 
symbol is as defined in the description. . Because of 
binding and antagonizing to PGD 2 receptor, the compounds 
represented by the general formula (I) are useful in 
t I ) preventing and/or treating allergic diseases (allergic rhinitis, 
allergic conjunctivitis, atopic dermatitis, bronchial asthma! 
food allergy, etc.), systemic mastocytosis, systemic mast cell 
activation disorder, anaphylactic shock, airway contraction, 
diseases accompanied by itching such as urticaria, eczema 
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15 (3)Cl-67/^^S % (4)Cl~6T/W=dr^-egm$^fcCl-6T 
A^A^ (S^n^D^ (6)=hnS, (7)-NR»R 12 l v (8) h y /n P ^ 
^A-2k (9)^7yS, (10)*8*a£, (ll)hy^n^ h^^^^U 

20 mttl^3©S»£fcfcJ:4T?&e>, 

R^R 5 - 1 , R 5_2 n R 5-3 % R 5_4 s R 5 - 5 *fc«R 5 - 6 Sr^^L, 

r 5 - 2 ?* CD i - 5 f@ <Dmmm*# zv/*it rmnm* -eg # e> *t t v ^ 

25 Tfc^Cl-1 5 7/WS (WMttCl-67^3*^ a P 
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(2)C l-6T^a^afiT?WI**tfcC l-87^a*^fej M , U 

^*^*±V/4fc»3a»*^Tf«#i(|^fe*tTV^*»J:V^C 1-1 5T 

bT^ll^> Cl-6 7;^;VI, 02-67/^=^ 37^-,^ 
^yV/l^ Cl~67;^;Hiaotfi^fc7xr: 
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10 A*. <c)***- 4 , (d)-TPi-4, (e»-4ffi$tlfcCl~6 

tV^^C2-16 7M S ^6 (7^Vi(iC1^67;Pn^> 

R^WR-ttUBiwutlfeWbt. ) »&s*&*tS l~l 2**>£ 
T^^TU<,^it^5iiI^ WCN67M^ (b) 

ci-eT^iOTHis^ci^eT^ ( .)ft|«-4, (d) 

^B«-4T«ft**tfcC l~6 7WS(a oTtt ^ TUv , o ) 
R"tt (1)C 1-15 T/KM* (2)C 1-15 (3)**** 
(6)C 1 - 4 T/l^/l^rf-g^fr u 
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CONR17 ^ (5)-NR 18 CO-S, (6)-S0 2 NR 19 -S, (7)-NR 2 °S 
0 2 -S, 3; fete (8)-N = N-^^t?L N 

g 2 ^ (i)^-rioo^js^T?g#m^.e>tb, £^1-2^0^1^ 

(a)C l~6T/I^r/l^ (b)Cl~6T/U 
=x=¥^l?«m^tlfcC 1 ~ 6 Ts^sum, (c)fcmm- 5 % (d)-^ngt- 5 , 
(eM^M- 5 XWM&tlfeC 1 ~6 T/l^dr/PS, £ fete (fK^n^- 5 -eg 

mtstitic i~6T**^mK£K>xmmtsih,xh£\,\ ) % (2)^-r 

^m^^S^fJj^te (a)Cl~6 7MM, (b)Cl-6 7/^^^S 

m-5xwmisthtcci~QT;v*,vm. ^fete w^um-dxwmzti 
fzci~6T/is*sumiz£~oxmm£tbXi>£\,\ ) zm&u 

R>\ R 18 , R 19 *3J:^R 20 f«tL^teLT, *mm*. £fcteCl~6 
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(5)*@^ (6)by/ND^f,H, (7)= Ma*, (8)-NR 21 R^ (?)? ~- 
A* (10)37 :n y *^3fi % (H)^df (12)C 2-6 T^/l^ (l 3 )^T y 

R 23 ftC 1 ~ 6 T/l^/l^^fr U 

Att (l)^/^=^(2)-S (0) p -S N ( 3 )G\tfcli (4)G«*>*feU 
P l%0 1 ~ 2 0 N 

fc«U ^TO(l)*3j;7J?(2)^t:^^^< ; 

(1) 2- (1- U-^J,V**ls^Sj /V) - 2 -*7A,-5-*h* 
W ^ K-^- 3 -^/P) ^ . y ?vloc*7v K 

(2) 2- (1- (4-7x=;^y^^) - 2 ->^-5- n ^ w>/ 
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-O-^/K y-O-^/K **-0-3vK -.y^K ***vK 

>^^A^m<OSm9k 1 ~ 1 5 07/^MfWf ) ^ 5o 

yyn^ /K 2 _^ y , K 3 _^^ y/K 3-^^ /K ^^K 
20 ^ir^A-*©*** 2 _ 6 0j| it ^ Jj:Mt07; ^ =;1/Sf ^^ 

C2~157^;^ tLt ( tMi}it . ;:;K Ty/K 

^yyn^ /K 2-y^y/K 3 -y*y /K 3-y>^ /K 

/K -^t=/K -^^/K ^x^/K y*=/K ^-fe^/K y>^i? 
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^rf-*^ 3-^x^*^ -<>T~A,**^ ^ ± ^^ >m 

So 
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****** ciM07^^ am h ^ 

**i<\ ^Va^^*^ -^/l^*^ 
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A***, y*n fcVi^*-, ^ y y* ty^^ y^^ >r y/ Wt< 
sec-y^^ tert-y^^ ^y^^^ 
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9*>v**^ y-,^^ tf^tv**, **7*sA>r* s K5»^**% 

-l^, 1 2 -^-I^ ^^-^ ^ 

15 2, 3-^^^y^A^6©C2-6©B:il**fcWt^tt«T^A'a6* 

$*, *s9u*<Wis, S^n^ar-?-^ ***v*?f* s 
****S+* y ***u7**, v-^n K5*#>\ >>^ n 

S^n^dMr^ *?u^T*^ **9u**T*, *? u^***?*^,, 
S^n^tf-s^c^ ffv^jntac.^ ****** 9*?=.^ «**^ 
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*fc"n [4. 4] *fc°n [4. 5] *fcTn [5. 

5] 9ts?*j>ls, VTisfu [2. 2. 1] -vT^y, u [2. 2. 1] 

-v?**-2-^>\ tfi^n [3. l. 1] ^7°*:^ ITS^p [3. l. 
1] ^7°^-2-^>\ IfV^n [2. 2. 2] tf-**^ E^p [2. 
2. 2] *?*-2-^> s T^y#>\ //PT^vy^yf^if^^ 

-gtSfcfiiH&iSy^pgtr y -/vco 5 i&tolfC^ J§ms J;t* 
fiiKStiS-^^fcjB^SnS l~5^<D^rpJjj^:grgi> N 3—1 5M<^¥ii> 

y^y\ vvyt?^ rftfy, ^Ti?t°y\ 7 7 y fc^v, 

Wi?7i?y *-*tH?fc^ ^f-^T-^t 0 ^ f7v?T/-/K 

v?>\ m?7i», <?tw> s rTi>T-*\+> s >ry^y 
>rvpy^ -o-y^y>, ^y^y/77y, 

-ry^yyy, ^yy 7^7^, yry^y, ^t-jjs? 

y\ ^;^tyy wuy -o-y*^-^^y*-/K "<yy* 
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r^y^r^ 7x; W y, ^y^^^ ^rv 

5>fc Kn7?^ y h? t KB7?^ s?t Fnt77, 
25 h7t Kn^y^t/^/v(^y^t/y^y) % ^ t KnfT/^ 
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V, 5?t KnfT^T/- /K f h7t Knf7^r/-/P &Ti?T*SV 

xh^t Kn^T^T^^^fc Knf7ff^fb7t Kof7ftV, 
/N°-t Kof7ftV, Knf7^7fl^y N rh7t Knf7^7f 

fc Ko^yp^ i^t: KD^y^yyy, rh5t Kn-fy^yyy, 
t Ka^ydpyy^ Kb7^5^ rl>7fc Kn7^ 7 ^ 
t Ka7^ 7 ^y, i^t Kn-T-^^y^V, 7h7t Knt7f JJ^y, ^° 
-fc Knfyfy^^t Kndr/^-y-y V.^h^t Ku^ydj-y-y ^ 

Kndr^yy^ Kowyy, ^h^t Kn^yyyy, ^ 
— t Ko^y/yy, ^ymtf7y, ^fc Kn^yx^f^y, 
t Kn^yy-frj;^ tr?*V^#y Kn^y^ty^K 
t Kn-<yy^fy-;K Kn^y/fry-zK t K*^< 
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^onisx/vibi/WiM., bsis^x^fr^mm., 4^ 

(I) 4\ R^LT^Uii-COR 6 !, l£fcte-CH 2 OR 7 

mx»&t), ii5^u<e-coR 6 iT'fe5 0 

-JK* (I) R 7 ^UT^b<f*7K^il^ *fcliC2-67^H 
-«!5£ (I) DttT^KU^ *fciici~6 7Mvy 
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( I ) «K R 2 t b < it C 1 ~ 6 T/Pdr/kS* fcte*f?f jj^ 

(I) R 3 £ UT^b<f*7X^^ Cl~6m/VS N C 
b < fi^K^M^, C 1 ~ 6 TsU^/vm, C 1 ~ 6 TVl^a * fete 

(I) «K R 4 £bT#£b<te*3jfjBiu\ C1-6W/H, c 
b < ttTkJfcjD^ Cl-6 T fr^/U^ Cl-6 T/V=t ^i^, * tt 

— (I) m^tt^L<ttl-3©Sifl)^ £90;£b< 
tt l - 2 oWfc-C* 5 , 3 fete** L<tti 
— ^ (I) tfj, ntbt»4L<a:i'v3fl5«»t*)t), «tD«F*U< 

— (I) *K R^tt^KfjtR 5 - 1 , R^, R s-4 R s- 5 ^ fc 

f4R s " 6 T^9, J;«9^b<«R 5 -\ R" R^fc^R 5 - 4 ^?), £ fc|e 
b< liR H *fcttRM^ji,5 0 

-ISsS (i) «K R M i tt^ L< ii l - 51©M^ i^/tfc 
W:«SHliC^ : t?g#^^.e>tbTV>-c^J;v>c i~i 5 7/^iTfet), £ £> 

fc^J* b < |± C 5 ~ 1 4 TVl^/P^Sx C 1 ~ 4 T;V3r;V?-jrmX*WWk £ 
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tltc C 1 - 6 T/^jUm, (C 1 ~ 4 T/V*/\s^) - c 1 ~ 4 T/Ua 

jV^X) -ci~4 7/WtS, (Cl~47/V3^) - (ci-2 
T;Va**s) -Cl-47/^S, (Cl~47/Wt) - (Cl~ 
5 2T,V=t*^) -Cl~47/Vdr;H, (C 1 ~4 T/P=*>» ( C l~ 
27;1/ ^) -Cl~47/^/H, (Cl-47;^/W) - (C 
1 ~ 2 7;^;v^t) - C 1 ~ 4 7;l/^/H, (Cl~47/^^) - ( C 
l~27;^dr^) -Cl~47;^^ (Cl~47;Wt) - 
(C1-27;V3^) -C l~47;V3^f^ (Cl~4 7;ua^) 
0 - (Cl~27^m) -Cl-47/^^ (C1-47W 
- (Cl-27/^/W) -0 1-47;^^^ (C1-4T 
A,a*i,) - (Cl-27^^>» -Cl-47/Wtl, (Cl~ 
47; ^^ ~ (Cl-27/^^) -Cl-4 7/VWtI, (C 
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mmm) hv<it^h<Dm^ (Mi&m/mwtw) «k 2, 2, 2 
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ftt£t>tlZ> 0 

T^a-** =n^y-A^t) N ^Vg^ff Y;v 

*b-bVA>&) , 7;; K* (^^ Ar * W) > ^ f^^^ /K 

(5) ii^fcMfMKistt Miit Kttm am. P H4.2-?.2 

V, ^fM;^ 7 ^ rF7t Kn77y, ^az^/K Ti=rh~h 

v**a,t^ fny^) % *«* am, 2-^,^*^ 
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(n) , BUM?** A 00 , i^bhy* (hP7«^ 7<f 

JiCBWMcfc, MfctfT, T. W. Greene, Protective Groups in Organic 
5 Synthesis, Wiley, New York, 1999 fcCfcSfrl/Wrftfc: ±oT, »@S^^fr 

t-^/vs, hy^cBx^ ( Bn ) y^^m. 

P h dr^V^S % h y 5vl^ 2 p a h y ^A^64fcr±^fe 

>\> (MOM) l-^h*^^ ( EE ) ^ ^ h^^h^^^ 
(MEM) 2-rh7tKnt'7^ (THP) M>**^P* 
(TMS) m, hPxf; W/ K TES) s> t-^f^^p^ 
(TBDMS) t-7f;^7x^>y^ (TBDPS) T-fe^ 

^ (Ac) tf^n^/H, ^J^A*, (Bn) g % p-^ 

hdr^^^g, 7P^^#s/p (Alloc)*, 2, 2, 2 
- h y * n nx h*v#A>#sA, (t r o c) »»*tWfetL«. 

h^a^tf^A^ ryw^/i,^ (A1 ! oc) ^ i-pi^. 

,1,-1- ah^^^aj?-^ (Bpoc) *, hi)?* 

tt37tf;I/ ^ 9-7^1^=^ r^>#/«=/i^ *<ls*?jv ( Bn ) 
P~7< h**"*^/!^ '<>i>Atf-*i'*rA> (BOM) *, 2- (h 

y ^ ?vw> y *o * ^ ^ ( s em) 36*«san»f fetts. 
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T. W. Greene, Protective Groups in Organic Synthesis, Wiley, New York, 1999 fC|B 

b) (I) T^^tt^^f^KD^-fe, R^^COR^fcU fa 

(IB) 



(R 3 ) m i : X d ~ cor6 ' 3 

( ring1+-R s 

-*85£ (ib) -jrs: (ni) 



< R ">" b "X~ T~ D ~ COOH 

V-^ (in) 

( ringl4— rS-io 
(R 4 " 1 )n^ — 

(IV) 
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R 200 OH (IV) 

(1) t/N7-f KSrffi'v>5^sfe > 

(2) jS^»^fc<||iSr^v>S^fe, 

(3) *ft^&;iv^;&2M**S¥tf e,tus 0 

(l) tt^-r K£Jfv>53rfe^ ^tf^&frlMK 
is y^v, hyx^r^y, ^^r-y>\ ^w^ify^ 

0-40 ^©11x^^5 ^ !) m^ti5 a *mmm & 

(2) aMMcfe*ffiV^;tr8?tt % 4rA^^»««MftK 

**fcttfc***-e, (tr y ^ h y ^ >\ = y ^ 

25 r»T $ j tr y ^ ^ tr^^r ^ ©#&t. m/n 
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%K (*n*aM^ ^ctnpt^r^ ^f^AT? K> 

* fcte##;£T\ flti^gy ( l , 3 n^dpe/^/V7j?^ ^ p ( D c 

C) x [3- (^^7§/) /Blf;v] * 

K (EDO > 1, 1' -%A>#~/l>*M (CD I) N 

(l-propanephosphonic acid cyclic anhydride, PPA) ^) £rffiV\ 1-fc Ko 
^^yXby7^ (HOB t) SrffiV^^/BV^VVT?, 0~4 0tf 

-rtbf, (l) , (2) *3,fct* (3) <£>£0&te> V^tbfc^iSH&tf;* (T/v 

««©IB4«gi^W:SWB £ Wtlo^fifelc J; •? fir 5 r ^ 5 0 
c) -$£5£ (r) ^£jh/3fbfr4fe©5fc, r^-cor 6 S^u fa 

OR 6 !}S-NR 8 R 9 S^t^ s i-*fct>. -«« (IC) 



A ?^V (IC) 
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(ic) ■c^stL*ft-64fcf4, n« (m) wstLSft^fc, - 

18^: (v) 

H-NR M R M (V) 

(1) ^7^r k&jbv^*;^ 

(2) m&wtm7k®&m^&jm* 

(3) fi^JS^^v^5^r^fe^s^f ^tb So 

15 (D m^94 KSrffiv^s^^fee, Miff, #^^m&w*£gg; 
A^r^y try ^ ^yy P tvvx W ^^) ©#£t, rsw:* 

^Bo^y, ^oq^oc-^/k ThytKn 
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10 



ittejmm-v, mm ( t° v ^ h v => ^ ^ /ur _ y v> 
15 (3) m^-M^m^^^mtt, m%.i£, ^/^^mtr^^^, 

te##£T\ Ht-^RI (1, 3— S^n^VA'tf/PjtfS^ S K (DCC), 
l-^/V-3- [3- (^^r§y) ^nfcVH K (E 

DC) , 1, 1' $jr*S*-A, (CDI) , 

(1-propanephosphonic acid cyclic anhydride > PPA) ^) Sr^VX 1 — t Kn 

dr^-o-Xhyry-zk (hobo fctf^sa^v^vv^ o~4o°c-e 

-ttfc (1) N (2) *5£t£ (3) V^ttt>^?Stt^ (7VP 
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d) (I) T^^^fc^©^ R'^-CH^R'i^L, 

fr^R 7 ?j$7kmm^$:mfr-rib&m. -rt£t>h, (id) 



(id) T^tstizfc&m^ (ni) T*^$tL5>fb^#i^iS^ 

9vKT~y^ ^^757lfy^) <a#£T, ttmttt (*nn=? 
~7VK Th7t Ko7 7^) JgTC^lJ (7X^b^!7^by !7^) 
e) (I) X-7jk£tl%fc<frm<D51b, R'^-C^OR'S^bU 




(ID) 
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( ringl4— rs 

-ASS* (IE) Tf^$*LS^^«:" % (VI) 

(R3 " 1) --^-^~lr~ D ~ CH20H 

(VI) 

( ring 1 4 — r5-io 

— ti&z (vn) 

o 
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**brfc*4fc -tftfr-h. (n-i) 




ring1-4— 



(n-i) T^tstizik&mz, -m^ (vm) 

(R3-1) iT^i ;; — d-coor 100 

(DC) 

OH 

{/ingl)— R s - 10 (IX) 

-«s<; (n) ^$^5^#©5t>, r 5 ^ — g— ^2) 
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*>> — ^ (n-2) 



(n _ 2) 

Qingl)— G 1 " 1 -{ring2) 
(R 4 " 1 )n ^ ^ 

G"tt-0- (Cl-57A4vy) U 

5 teMmbmcm9k%mt>-f-o ) — ^ (x) 



(R31 )-— tr ^t- il p - COORl0 ° 

^^N^R-l ( X ) 
(ringi V- OH 

-«5£ (xi) 

HO _ G i-2^ri^2) (XI) 

-^^-^HbS^^-Cfe?), Miff, (^n 0 ^ y> 
^3vi^~7vk 7f7kKD77^ T-fch=M//K ^1?^ h/l , 
3z^) * % TVW&m (T/^^i/i^xf^ (DEAD) % 7/5? 
^^^^y/ntVK 1,1'- (7/^;^) ^tfwys^ 
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1, l' -T^/tf* (n, N-i^^/^/p^rs: K) m *5<fct>'/ft;*^ 

^ - (iv) - (v) (vn) % (vm) , (ix) , (x) jszv (xi) 
M X — ^ (n) ^*tt5-fb^*©5*>, -d-coor 100 S^ 

10 yK-/H0 3ttfIU, R 3 ^WyK^04~7t(cfiL > 



^roBSiis: i *j «fc & 2 t^^tis^fc x ?) mm-z t <t ^t-^ s 0 

15 K/£X@5$tK D 1 ^^^ *fc«ci~67;^i/yM^U D 2 te 




(II- 3) 
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( R | )m 



a 



H (VIII) 

O 

" (IX) 



D 1 -C0 2 R 100 



H (X-D 



(RV)n 



H R (X-2) 



100 



(R 3 | 1 )m 




D 1 -CO 2 R 10 ° 



H *" 00 



(R 3 r 1 ). 




^D 1 -CHO 




H RW (XII) 



(R 3 , 1 ), 




(RV)m 



(XIII) 



One 0 " 



H (KIV-1) 



(RV), 



H (XIV-2) 



(R 3 | 1 )m 




OH 



N^R 2 " 1 
H (XIV) 



X— D 3 — CO 2 R 10 ° 
(XV) 



(RV), 



cue: 



O-D 3 ~CO 2 R 10 ° 
N^R2-1 



H 



(XVI) 



Cac 



T 



N R 2 " 1 
H (XVII) 



108 



WO 2004/078719 



PCT/JP2004/002813 



Cnc 



D-CO*R 100 



o 

(R 4 - 1 ) n (XK) 



,D-CO,R 100 



H 



(XVII) 



75 KflSBDS 




(RV)m 



(R 41 )n (XVIII) 

7$ KflsK* 



Cnc D ~ 



(R 4 - 1 ),, (XX) 



D-C0 2 R 100 



(XXI) 




D-C0 2 R 100 



(R 3 i 1 )m 

Co 



HO-G 1 - 2 -W^ 
(XXII)^"^ 

D-C0 2 R 100 



ringlj — rW 
(rH 



n X r2 -1 

5 fangU — O-G 1 " 
(R^Jn («-D 



R&jm&i*i£Tfi2* x msumt ^xm^s-M* (vim , (do , 

(XIV-l) % (XV) , (xvni) , (xpD #J:t* (XXII) TWSftSfljSfc 
(XIV- 1 ) XmZtlZfc&m*. Tetrahedron., 30, 1445-1455 (1974) 
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5 oTt>J:i\, 

(I) *C^$tbS*38^t3^fe«:, thCRTH2SfM<ig 
10 M&ttfett WO01/14882 2002-98702 fc^fc-^lfcfeteftas&s. 

fcKToaWMflTW. v vf*,fc t h crth 2 ^fl^£^*££ftfc:£ 

mztt^^ ~-x~j>.x*--$mmm oar, crth2-cho£b& 

15 iB-f-^o ) «rJBV^ 0 

iWJ1 : fc HCRTH2^#:^5 C 3 H] -PGD 8 i^7yt>f 

«*LfcCRTH2-CHO*hy^feiUT*»fc«, 3 X 1 0 5 
«Jta/mL*fe*J:3*Hfi (i 0%«7^j«jfe^ (FCS) , lOO^g/ 
mL 7M/^^i/y (GibcoBRL) *Jirf 1 0 OU/mL ^=^y 
20 (GibcoBRL) Sr^tP Ham's F-12 (GibcoBRL) ) (Mbfc 0 ^Oitt&feg 
6 *~/Wg|t:7" h (Packard) 1 ;>x^fc 9 10 0^ Lfo||L, 
5% C0 2 #&T, 3 7"C|CT2 HIBii«|Ufc.#3r«A,rtflW gNfctM ^ u 
150/iLO1 Ommo 1/L HEPES^ Hank's balanced salt 
solution (HBSS, GibcoBRL) (HEPES/HBSS, p H7.4) 
5 L7h „ lOmmo 1 /L HEPES/HBSS(aS|PlK^ 

^f££ff2letfT&ofc 0 8 0ML©10mmol/L HEPES/HBSS 
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w m 

*#*«*teto*.fc*, m& (dmso) 
frlOmmo 1/L HEPES/HBSS) *^i^|?Lfc*^ 

i o /z l«ai l^co mt*tiitK*&m<ki*m<Dftt> y> ^mm<o p g 

D 2 : 1 0, mo 1/L) £^fl Ufc»fe#MWM&«HN»i: Lfc„ E 

5 fctt, 3 0nM [ S H] -PGD 2 (Amersham) ^lO.Ltt (.[ 3 H] - 
PGD 2 (Dmmm: 3nmo 1/L) ft 1 am*t#f-* £ k "CRM* bit. ftfll 

^;Ha5 0,LO0.1%^>it7/^y (BSA, Sigma) 1 
Ommo 1/L HEPES/HBSS*^ 
10 WLfc 0 :«3IMtf20^ofc o '✓h^^^ 
(Mcroscinti 40, Packard) 130, L Lt 1 5&Mt*fe 

96?x,V|^^ 3 ^^^ (TopCount, Packard) teTJfcH» 
&»J^Lfc 0 [»H] -PGD 2 O^CRTH2^©#^f 

15 L-3|WC*ttiL.fc 0 ll«m»J:««Wft*4W»C|8»t« [ 3 H] -PGD 2 

K 1 =IC 50 / (1+ ( [L] /Kd) ) 

20 CL:1 : ™ ~PGD 2 « (3nmo 1/L) , 

K d : [ 3 H] -PGD 2 . 



5 0 



*33, [ 3 H] -PGD a ©K d *tt % SfflB^fe(C^CT, m*mm<D [ 3 

±«o»lE*fc*^6 % *W!ftMittio„ a o l/LHTOK.Ih?, t 
25 h CRTH 2 «»fl*:# LT» < t t #*>*o fc. 
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10 



25 



mmM2 : CRTH2-CHO»fc|»/^!)A7 y t^ 

^itfccRTH2-cHony^itT$^ mmftxsv 

^^^I^tfWflO.mo 1/L Fura2-AM([WI-fz^),0.05% 
pluronic F - 1 2 7 (Molecular Probe) , 2 50 M mol/L^ 

/l^VfcW^ (Sigma) % OP/oBSAWlOmmo 1/L HEPE 
S mtOm mCa^ Mg^^HBSS, pH7.4] fc, 
IttftAtftt 3X10 6 cells/m L* * * * 5 fciiig Lfc 0 ftMMAtt* 5 % 
C0 2 #*ET3 7ttTl^^^ >3 ^ o o r pm-e 

aaiWfcLfc. iiKi, y nc7^ii« (1% bsa s 2 5o, m 

o 1/L W^f7/^W2 0mmo 1 / L HEPES^H 
BSS (s**^) , P H7.4) Sr**DUT*»*, ff*«IT8 00rpm 

Ty*>rmm**to*.x**vtammm*2x 1 o 6 ceiis/mLtc^b^ 0 

6 14, Corning) O#t>^/HC^L^ 0 9 6 

(FDSS-6 0 0 0, (c t ,m JMttAS 

4 0^3 8 0nmt5 10 nmt©rat^ LfCo MM 3 4 
0*3J:tf3 8 OnmWS 5 1 0 nm?0**9ftAtt (3 4 0/3 8 0 n 
m) ^IttrtCaftlOJIgfcLfc. *%9fcmjm*fr3 0#^ % ( T 

Ufc 5 % DMS O) SfcffcWWfc*** 2 5 „ LSfefip 
5*M* % eOnmol/L PGD 2 (DMSOT« • tl?tfc6 tf 
mo 1/L PGD,*Tyt>ftt«Rt*RU6 0nmo 1/LfciO) 
«T2 5|»L«6DL (PGD 2 ©tlg: 1 Onmo 1 /L) N 

#fc*fi- «**Hft**«4>**L J: 0 *mmHt®><D thCRTH2 
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±m0nmHk*t>s**m<b**Ki o ^ mo i /l^t© i c. 0 «^ 

WO96/23066 *fc^tt*Wfe8tfcs. ttx 

-WHIMS (KT, DP-CHOitt 0 ) *tfv*fc. 

MM 3 : t hDPS^fc^t 5 [3 H] - PGD2 ^ Tyt/f 

D P-C H O MB*** L N -TO^fe Lfc^oTiiMllLfc, 
^Jl^V^a^fcMlUfciai^g 0 # L so- 
ls 2 00,g), Ty^««« Clmmol/L EDTA % 5m mo l/L 
Mg^WlOmmo 1 /L Mn ^Hrfr 2 5 mm o 1/ L HEPE 
S-NaOH, pH7.4) 100 M L,i# (DMSO) *fcfi*»Wfc*fc 
1#«L (DMSO©*** : o5%) WlOnmol/L [ 3 H] -PG 
D a *50„L «:2.5nmoI/L) ^ a ^ /B 
5" Lfc 0 ^#^^^^^#r©f^^ t){C2mmo 1/L®PGD 2 SrSfc&P 
Lfc (PGD a ©«lS: lO.mol/L), 2 0^ ^^ lmL 
©*»bfc«^ffi«WK(0.01% BSAOTlOOmmol/L NaCl 
ft«f 1 Ommol/L Tris-HCl» PH7.4) **BDLT/»fc** 
ifc^^Tto Kt»te«ETK§l6aibTini^^9^«li-5K (gf/b) 
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c 3 h] -PGD 2 ©t HDP»»»^©wji«i»#»tt, imwmtm 

5 mm#xvttm<b*vteKtenz i*m -pod,©********* 
#»MtMK**mmm**mu «^ic 8ot caw***** 

K.-IC.o/ (1+ ( [ L ] Ad) ) 
10 CL J : t 3 H] -PGD 2 ©ig (2.5nmo 1/L) , 

K d : [ 3 H] -PGD a ®#SBg$i: 

[ 3 H] -PGD 2 0K d lM:, BUlSO^^ipCT, [3 
H] - PGD^^of^^^m u «^m» «fc 5 JftfeLfc. 

:DP-CHO»fccAMP7yt^ 
^UcDP-CHOftM, 10%FCS, 100„g/mUh^ 
lOOU/mL^^msz.g/mL L-^U* 
^^Sr#tp minimum essential medium Eagle alpha modification (Sigma) t£ffig& 
20 L7C 0 MUMKt 2 4 ^/^^H: 1X10 5 ceUs/*o:,WD«! 
Mt,|SU 5% CO - 3 7tT2 0IWfiLfc. minimum 
essential medium (MEM, GibcoBRL) 5 0 0 M LT»t N 2/zmo 1 /L 

O^n7xty^HtfMEMt5 0 0/.L*JPL3 7^1 0#R|^ 
^^ 3 yt& 0 ±*SrK§lbTJfcfeUfcf* > 7 ? t^^^ (1 
mmo l/L 8-^y^-i-^ fW ^ 2# mol/L^ 
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^xty^^iUJlo/^SA^tfMEM) 450^UM, 3 7^ 
10»^a^> 3 ytfc o PGD 2 «^(DMSO) ^tfT^-fe 
-Y*^ SfcttPGDai^W^^to^tfTj/^^^-f ^50 

H(PGD 2 ©« : 1 Onmo l/L)»LTSMi^ U 3 7<C 

( i o %w/v) soo.l zmn vxblj&%&± z &tc 0 r i 

» C-8 0°C) < itt**f?*ofc*, ^W^T?»itttj»U 13,000 
rpm^3^tUc 0 -hi**** U l»f0cAMP||fccAMP 
T y-fe-T -*-y h (Amersham) SrJ^T enzyme immunoassay SsfclTSlJ£Lfc 0 
1-ftfc>*>> -hfS-e#btU^±^2 0 0^L^2 0 0 A L(D 0.5mo 1 /L b 
D-n-^^T^/^n^Ali (5 3/2 3 9, v/v) Sr^tf* 

7*Jf C±m) ftf^atcAMPTyt^ • M^fBf^TV^ 
A (submaximum) /icAMPWl^tl Onmo l/L^WcA 

J«C»m^*»BflS^ttlO,, m o l/LHTOIC„t^ 

mm 

(i) x^ztiz ^ wit^m pgd 2 s»^ t^ CRT 
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-*« (I) T***L5*»W^^4btt, CRTH2S»*fci^U # 
till*, TM^-tt2fcJ&# % *«MMk tftTWV^/^) % ±#ttIG 

MM** OTfe A*. iMM£jiMF& *BWit#as, IMtt&jff& 

saftimA, mm* ma-Bray*-^ mr 

^> amttmif^ *n-^ mw-*»& *Htteamt«W!>£Ae 

ik&mmto®mmmm, r^-f mm®, 
io m®, ic^v, t w^-t^r^^^^ wabs*. mmm, 

A* SMttJfLfflie. fftt**#fe *ttttifcj»& (Mx. 

a, Thif—m&m&s mm®, 71/;^-^, 7wv^m> 
*«>te»£i-**« mm* mm, mmmm* 
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(i) W*;fr3;*«»ffc#4fett, 

* «r £ o t J: v \ c^jgij * <om\ fc L T J»#f § (c « x 

£^ mi< % w c-e t> **o t wc t> J: v*. 

v o 
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*^**HIWBWMak ^fo^TO^ -^-^^-^^^ 
&tx*$>mkVXt± > ^Jx.il K^^^v, ;*^^v N 

^> TAK-4 2 7, ZCR-2 0 6 0, NIP-5 3 0, *M*^;7 
n*-K S^*^ BP-2 9 4, TVK9^K 

20 h^y ^^^^f^n-So 

-So 

^rl/T/Vij* K f-V^/W^^h N MCC-84 7, KCA-7 5 7, C 
S-6 1 5, YM-1 58, L-74 0 5 1 5, CP-1 9 5494, LM 
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-1 4 8 4, RS-6 3 5, A-9 3 1 7 8, S-3 6 4 9 6, BI IL- 
2 8 4, ONO-4 0 5 7fW&tl5 o 

jA-vk »7n7/y, ^/^>y^ K , ^^tM^fc*;* 

5 \**>>m***fi^ mm?* **vm***9v^ mm** 

tftr^t^^yy, S^fW^y^ mil: K na;^/^ ggg* 
fc Kua^/^ « 7 nt'tvifc K»3A^j/y, fc^^^y 

rtflHk ttl««i:bT«:. Ula/^^y, tKoaWy, y 
;vKpa;^/ y% ^^K^ny, ft^ix^yn^ n^^^p 

^ ?^y-h\ 7;^y])K, hJJTAWny, ST-12 6P, 
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^h7/Hol^7^ Ute^ xs^y^ Jlte^-h 

n If 17 A, W^p^ h (UK-112166) *3flS*»ffe*L« 0 

0 -Y^K^S/^ ^r/n^a^ 77xtv- K ^f/KV/PtVPT 

T^7~*r?1-hV ^7x^7^, xhKy^^ ^f77n7xy > 

07xy7^tf/K ^b7 , n7xy > ^^y^n^^^/^>t7A % 
•7x1-73,^^ tWns?^ 7"7;7n7x>, n^y7°P7xythy 
!7A % r/K;7n7xi/, f/^7 t n7xy, p^^a 

|£T^=!7A n hA^^Ai^ ^n^^^^-^ 7-h7x=;^y- 
Wi/7xV^/^ fcr»*V#A, ?V3->#A N TVt'n^-v-^ 

A> t/^/^ftf, ^t 0 y/-/K S^77>; h\ SHfyy^ s ^ 

*n (sir. potmrn-tz. > >tm p 

6S»*itTPGES»# (EP1, EP2 N EP 3, EP4) , PGF 
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9** (FP) % PGI» (IP) x TX» (TP) ^ PG ^ 

ttOPGDS»» (DP, CRTH2) T^rf^hitt}^^ 
5 S - 5 7 5 1 (WO97/00853 IBttOftM) , ftR 2002-98702 ^BJ^#IU 1 

-las* (i) Tf**ix«ft^©W»j:tJi/*fcHttt««6*t*l 
—*S!5£ (I) WSns^Mft^Sfcfi^fe^^^^^^ 
15 "CS#$tL« 0 

#rfi x ^ ft^Sc, &3l$IWfc:J:?»JS 

*S#,»*rtA-AM:?>, lHfcot, 1 m 8 *»& 1000m g ©*H*C, 

imgMioomg©ifflt% lBna^na^ins^ wsu^© 
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b ^ * h 4 if© § v % r»«t£«ir o ? ^ A* x&m LT V % 

tf, 

imai, ja^j, ^#^j N Mm** 
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10 
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jrmn. Mt^g^f 2,868,691 x Tfmn 3,095,355 l < mm 
icKr«M. nmu *wbjtt, ^ffew, &«fb*d 7* h-*> % ^ 

fltifJMII (Miff, ^/WS^ T^^9^VB» oi5WmA/ 

■cv^feiv^ Jitbfefiy^yyTfiwr^-f^-ftarsa, mot 

te©$S$fcfz:«fl? L TUMI'S £ £ f> 5 0 

h y * a, mH- h v vj»m) , Rmfs&m (#9 y/w<~ h 8 0 cn&«) % 



15 



20 
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^sso , motm (y ^sh- h y h y v&m) „ #55 

io m Ct^^ h y ^gt) , mmi (%m, t^n-**) s mfm% 

15 ffi£*L3 0 

^fe^^^ns^^ it»rt*t 

20 (I) -CwSfrS^Wfl^^ CRTH2»(«U & 

25 e*, jw, mm&m*. m** 
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(i) -e^^^s HDP tt^u mcr& 

ii^ttikw^, Bwmm&m, mm&m&, cm*. 

mmm, wmm* 
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*H-NMR jScftTV*** V artOttKtt. Wjfefcttffl LfcJftK 

fc*5 % *%W8J:lJ^«K:^£;h,5te^6tt\ ACD/Name (✓* 
— *? a ^ 5.05, Advanced Chemistry Development Inc.f±M) Cio Lfc e 

T^sf^^#H*tT, O'CTttfejcHflft (15.5m L) fcl^SI (6.1m L) £ 
MTU 5 0°CT'2^m^bfc o KJE&E^*£ft|cttSp&, f^kK 
n7 9^ (lOmL) tfft^bfco «IIC2-7/^n7^yy (5.56 g) 
Knr79>- (2 0mL) ^Sr^fi^Px., ^Mt?l^W^#L 

TLC : R f 0.70 (^^f*^ : Bft&c?vi"= 2 : 1) 0 
##M2 : N— (2 — ^/W^-n^^^/p) _ N _^ ^- /Kr 5; ^ 




CH 3 



7^ (2 5mL) ^tOt^y.ff^t Kn77^t* (iMf h 
7tKn77«; 125mL) £:JP;i s 5 0t?2W#Lfc o £fc 

126 



0 
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(lOmL) 6 

Ci:{cJ:«9, TB*ttH*Jrr««Hft^» (6.45 g) £#fc 0 
TLC : R f 0.85 (^^V : H^c^= 5 . X ) . 
1 H— NMR (CDC1 3 ) : 5 7.00-6.91, 6.80-6.55, 3.90, 2.82, 

*#«3 : (2S) -3- ( (2-7/Ptn7x^) ^) T , y) 
— 1, 2-7n/^e;t-;V 



CH 



XJ 



3 



T^=f^^#H«CT, ^i2«L/c^ (1.24 g) , (R) - (+) 
- it V > (Ml g % TA , K y v 9 8 %ee) ^ j. ^ ^ y ( x 

mL) ©i^5 0^12^Lf Ce 

TLC : R f 0.40 (^^^ : ftyfec^vi,— l : 1) n 

##«4 : ( (2S) -4-^^-3, 4-^t KD-2H-1, 4-^ 
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3 




««3t«|Lfcfl S ^|o tek ^ f ^ A75 K (lOmL) Jgftfc 

fc, *y 3ta t-^h^K (1.68 g ) sottsm 

* WU **»*-M> ^-e^Lfc. h ttftmo 

: ffl*n?vi,= 3:1) t?««U T»iM^«^«MrYb«« (1.55 
g> 97.6%ee) «r#fc 0 

T L C : R f 0.35 (^^rih>- : @^a^,v= 2:1) ; 

X H — NMR (CDC1 3 ) : 8 7.90-6.79, 6.70-6.60, 4.33, 3.82, 3.79, 3.19, 3.17, 2.86 e 

4&Mb**<DwmmttL* »^v^^ 7 ^ (HPLC) fc 

4EELfc#9A : CHIRALCELOD (^t/U^X.m W) ) 

0.46 cm0X25cm, 
ttfliUfcaBS: lml/^ 

: ^MJ-;x : 2-7 , o/V-;l/= 9 3 : 7 N 
5 4 nnu 

fiy^^SI : 30.70 

LfdM: 2 4°C„ 



##4?!l5 : ((2S)-4-^/>- 3) 4-^k Kn-2H-1, 4 -. 
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T/W=?^#ffl^T, 4 ~?mt b ttfc<&® (3.06 g) Srfh9tKn7 

7^ (9ml) fc**U MJ^/KT^ (5ml) &#Px.fc 0 fiDSttlc 
p - Y/V^^;V^^mmtm (3.42 g) O^h^t (9ml) ^ 

**N, N-^f;V7^t'D^ (2 0 9mg) fcbp*., tt&IMIfrm 

^SSMSte^fc (5.12 g) £r#fc 0 

T L C : R f 0.81 (^^i^^ : 1 : l) ; 

1 H — NMR (CDC1 3 ) : 6 7.80,7.34,7.25-7.15,6.83,6.67-6.61,4.45,4.19-4.15, 
3.24, 3.08, 2.82, 2.45 G 

##M6 : 6- ( ( (2S) -4-/^/^-3, 4-S?tKn-2 

H-l, 4 *h*is) 




y ^/P 6 - K n - n K1.0 g ) © i?^ f/^/U A T ^ K ( 1 

OmL) SSSRKlAttiHr^^A (4.7 g) *iJ;t;#3|«5T?MLfc^# (2.2 
g) StfP*., 6 O °CT? 6 B*figj£# bfc D SiSm^}C7k^P^, Wm^f-fr 

129 



WO 2004/078719 ^7/^2004/002813 

TLC : R f 0.22 (-^3rf-^ : g^3^/P= 1 : i) o 

MM 7 : 6- ( ( (2S) -4-^^-3, 4-^fc Kn- 2H -1, 




##«6TiBftbfcfls^©^^y^ (3 0mL) -fh7kKo77 
f (lOmL) 5N*iMfc^M;5rA*»« (2 0mL) 

^MfcT-^^LTCo S«3KH:2NWfc«riP^T«f»tttu M^/W£ 

nmi.it. metre u tfe^twx^i^fyoj^jii 

TiSfc^LT, «T©*tt«[«r*f S*«Mb^* (1.3 g) *#fc„ 
T L C : R f 0.43 n u tfc/l^ : ^ ^ / — 9:1) ; 

1 H — NMR (CDCI3) : 5 8.20, 7.91, 6.94-6.86, 6.85-6.79, 6.75-6.67, 6.59, 
4.68-4.58, 4.47, 4.07, 3.40, 3.07, 2.89 c 

##«8 : 6- ( ( (2S) -4-^^-3, 4-^t Kn-2H-1. 
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-Qm&\-,tz.ft&m (1 9 5mg) h*^*^ (5mL) 

\mmU ^WsUfuV K (0.13mL) *5J:t^^^/^/^T5 K (0.4 

&m (2 0 7mg) §r#fc 0 




r/v=rv^#ffl^r, 2 - ( 2 ^ k— /v— 3 — r mt (1.73 

g) O^fMMT^ K (2 0mL) *89Ste&|fcfr !J (2.52g) jfcj; 
TJ^V^/l^nWK (1.2mL) Mt'2WI#Lfc 0 Rjf&ate 

^5A^Bvh^7-f- (^f-V : ffl«fcc9vi,= 4 : 1) -CHfiKU 
TIS%^fit^^ri-§^Sfb^t> (2.63 g) &#fc„ 
TLC : R f 0.52 (^dp^V . @j^n^v^= 7 ..3) . 

l H-NMR (CDCI3) : 5 7.83, 7.55-7.48, 7.37-7.25, 7.16-7.04, 5.11. 3.74, 2.40„ 
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mmmi x+**va, (2-^^-1- ( (6 _ ( ( (2S) _ 4 _^^ 

-3, KO-2H-1, 4-^yXtW>-2-^)^h^ 




CH 3 



##«8-C*3ftbfc^-a* (2 0 7mg) *5it>*#%M9T^3tb7t^ 
(14 0mg) <Dmt*^U^ (5mL) 2 0 N**fc?- h y * 

(0.13m L) *3iUffh7^7y^!>^^ny K (14mg) 

A^Pvh^7^- (^^^:»»^^=4 : : 1) 

LT > KTOttttttSrtff ttmWfc&yo (5 0mg) £f#fc 0 
TLC : R f 0.35 (BWfc*^ : -^f-^= 1:1); 

X H — NMR (CDC1 3 ) : 6 7.98,7.64,7.56-7.48,7.43-7.08,6.90-6.79,6.74-6.62, 
5.14, 4.67-4.57, 4.49-4.38, 4.08-3.94, 3.76, 3.38, 3.07, 2.85, 2.44 c 

mmm2 : (2-^^-1- c <e- c < (2s) -4-^^-3, 4 
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-S>fc Kn-2H-1, A-<*>X**Wi,-2-4rt * h**>) -3 




CH 3 



T/V=f ^#ffl^T, IMl«LfcM#| (5 0mg) 0|»x^ 
5 (5mL) MC2 0%*f^7^!>A-^i (2 5mg) ** 
#fflMT2«#Lfc 0 (HMD tiiU 

10 5mg) Srftfc. 

T L C : Rf 0.52 (? d o ft/PA \ ; — 9 : i ) ; 

1 H — NM R (CDCI3) : 6 7.96, 7.68, 7.57-7.51, 7.27-7.08,6.90-6.76, 6.76-6.50, 
4.67-4.56, 4.50-4.38, 4.07-3.92, 3.75, 3.37, 3.07, 2.85, 2.46 e 

mmm3 (1) ~mnm3 (4 6) 

«t/b^t\ mmm 9 ->mmm 1 ^mmm 2 1 mm<Dmm^H-r^ t \z. £ t> , 



133 



WO 2004/078719 



T/JP2004/002813 



mmms en : a_ (4 _ ( ( (2S) _ 4 _^^_ 3 4 _^ t } 

*-2H-l, 4 -^X^*i^- 2 y h ^) ^y V/lx) 

- 1 H--f ^ R— /V- 3 — i ;V) mm 

T L C : R f 0.45 # y : ^ o cr *Jvi^A= 1:10) ; 

5 2 H— NMR (CDCI3) : 6 8.32,7.73,7.60,7.45-7.33,7.05,6.95-6.80,6.72,4.69 
4.31, 4.21, 3.75, 3.41, 3.28, 2.92 0 

mmms ( 2 ) .• a- ( 2 -^^- 4 - ( ( ( 2S ) - 4 -^^- 3 , 

10 :/yV/W) -lH-^yK-/V-3-^;l/) 

T L C : R f 0.48 n n sfr/i^ : y ^ y — 9 : 1 ) ; 

1 H — NMR (CDCI3) : 6 8.28,7.58-7.53,7.42-7.29,7.12,6.92-6.82,6.76-6.66, 
4.72-4.62, 4.29, 4.18, 3.71, 3.41, 3.27, 2.92, 2.34 c 

mmms o) : a- ( 3 -y^- 4 - ( ( ( 2 s) -4-y^- 3 , 

;v) - 1 h — f > K— 3 /!✓) 
T L C : R f 0.44 n n zft/VA : y ^ 9:1) ; 

1 H — NMR (CDCI3) : 8 8.30, 7.61-7.52, 7.41-7.27, 6.97-6.81, 6.76-6.66, 
4.74-4.65, 4.32, 4.22, 3.74, 3.42, 3.31, 2.93, 2.30 o 

9mm S (4) : (1- ( (5-ynn-6- ( ( ( 2S ) - 4 -y^- 
3, 4-^Kn-2H-l > 4-^X^-^^_ 2 _^^) y 
-3-t°y^^) - 2 -y -P^- iH-^y 3 -J 

/V) %m 

T L C : R f 0.40 n er TjVkA : y ^ y — /j,= 9 : 1 ) . 
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H - NMR (CDCI3) : 8 7.91, 7.86, 7.59-7.50, 7.30-7.10, 6.87-6.76, 6.68-6.47, 
4.68-4.58, 4.54-4.42, 4.14-4.00, 3.75, 3.37, 3.07, 2.84, 2.45 c 

mmM3 (5) : ( (3- ( ( (2 S) 

5 3, 4-«?tKB-2H-l, 4-^X>^^-2-^ / v) .^ 

T L C : R f 0.38 (BfcSfcn^yi, . . g^ = 5 . 5 . 2 ) . 

1 H — NMR (CDCI3) : 8 2.36,2.91,3.23,3.35,3.69,4.55,4.68,6.64,6.70,6.88, 
7.23, 7.34, 7.49 0 

mMM3 (6) : (5-^/U^u-2-^^-i~ ( (5- ( ( ( 2 S) 
-4-^^-3, 4-i?tKn-2H-l, 4-^yXt^t^-2- 

T L C : R f 0.49 (g|«3i^/P : ^^MTV : g^= 5:5:1) ; 

1 H— NMR (CDCI3) : 8 2.45,2.91,3.25,3.37,3.70,4.32,4.39,4.69,6.32,6.70, 
6.86, 7.16, 7.28 0 



^»J3 (7) : (1- ( (3- (2-=.h*is*h*is) 

^y/V) #A>#sA0 -5-7;^n-2-^;V-iH-^y^-3 

— As) WtWi 

T L C : R f 0.37 (g^ifta:^ : ^Mf^ . ^ = 5 : 5 : x ) . 
'H-NMR (CDCI3) : 6 1.26, 2.33, 3.61, 3.66, 3.82, 4.49, 6.63, 6.93, 7.15, 7.36„ 

^»J3 (8) : (1- ( (3- (2- (2-*h**>=h*$>) =h**s) 
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T L C : R f 0.48 (^ n n ifrjv A : * $ / — 9:1) ; 



X H-NMR (CDC1 3 ) : 5 0.92, 1.37, 1.58, 2.37, 3.48, 3.62, 3.72, 3.89, 4.50, 6.61, 
7.24, 7.34, 7.49 0 



mmms o) : (1- ( o- ( ( 2 s) - 2> 3 -^t k b -i-^ 

^ ^vi^— 1 h — f ^ K^-yp- 3—^/1^) 

TLC : R f 0.33 (g^^/l- : -x^i?-^ : 5 : 5 : 1) . 

X H — NMR (CDCI3) : 5 2.36, 3.09, 3.40, 3.70, 4.54, 5.20, 6.63, 6.88, 7.23, 7.49„ 

mMM3 (10) : (5-^ob-1- ( ( 3 _ ( ( 2S ) -2, 



15 TLC: R f 0.55 {mt^-^U^ : * ?;->V= 9 : 1) ; 

1 H — NMR (CDCI3) : 5 2.35, 3.68, 4.20, 4.38, 4.61, 6.67, 6.91, 7.18, 7.31, 7.47 0 

mmms (id : ( 2 -^^-i- (4 - ((( 2 s) - 4 -^^- 

3, 4-v»k Kn-2H-1, 4 -^X^c^H^- 2 -^/W) ^ h^^) 
jo - 3 - ( h y 7/^ a ^) ^^yV/W -lH-^y K-yK- 3 -^) 

TLC : R f 0.53 (Mfcn^/i, : ^^^^ : 5:5:1) ; 

X H — NMR (CDCI3) : 8 2.42,2.91,3.32,3.42,3.75,4.28,4.41,4.72,6.69,6.82, 
6.89, 6.96, 7.07, 7.20, 7.52, 7.87, 8.08 o 



5 




— 2 — {A** h^i/) — 5 — ^ v^y-y v 



25 



mmm3 (12) : (5-^00-2-^^-1- ( 4 - ( ( ( 2S ) - 
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4-^^-3, 4-i>fcKn-2H-l, 4 -- ^X*-**^- 2 -4 
A-) *h*is) -3- (hy7^ B ^f;v) -ih-^K 
— /W— 3— 4 )V) g£|g 

T L C : R f 0.40 (ffim^JV : ^^-^ ^ : 5 : 5 : X ) . 

5 1 H— NMR (CDCI3) : 6 2.40,2.91,3.32,3.42,3.71,4.29,4.42,4.73,6.69,6.81, 
6.88, 7.03, 7.10, 7.49, 7.84, 8.05 o 



3 (13) : (2, 5-^^-1- (4 _ ( ( (2S) _ 4 _^ 

*7P-3. KH-2H-1, 4 ^ 

10 h*is) -3- (hy7^*n^) -O-^/v) -iH-^yF-/v- 

T L C : R f 0.43 (WftBL^T'A' : ^drlf-;/ : 5 : 5 . 1 ) . 

X H — NMR (CDCI3) : 5 2.41,2.91,3.32,3.42,3.72,4.28,4.41,4.72,6.69,6.81, 
6.89, 7.08, 7.29, 7.85, 8.06 o 



3 (14) : (1- (2-*nn-4- ( ( (2S) -4, 

^-3, 4-i?tKo-2H-l, 4 ^X**W^- 2 -^;V) * 

Y**s) -5-7;^P-2-^;v-iH-^yF^- 3 

T L C : R f 0.48 (^ n n jft/l^ : * ? ; — /V= 10:1) ; 

X H — NMR (CDCI3) : 6 2.26,2.28,2.90,3.25,3.38,3.65,4.18,4.27,4.64,6.51, 
6.73, 6.84, 6.95, 7.04, 7.13, 7.21, 7.43 Q 



3 (15) : (5-^nn-i- (2 n n- 4 - ( ( ( 2 s) - 
4, 6-^^-3, 4-i?tKn-2H-l, 4 — <^X^-^^>_ 
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T L C : R f 0.47 db*m : y. # y w_ /P== i o : l ) ; 

*H-NMR (CDC1 3 ) : 8 2.26,2.28,2.90,3.24,3.37,3.64,4.17,4.27,4.64,6.51, 
6.73, 6.94,7.05, 7.13, 7.42 c 



W3 (16) : (l- (2-^n- 4 - ( ( ( 2S ) -4, 6-^ 
?vl— 3, 4-J?tKB-2H-l, 4-^Xm^-2-^^) y 
^i/^/U) - 2 , 

10 TLC : R f 0.47 (^ncjfr/K^ : /u= l o : 1) • 

1 H — NMR (CDC1 3 ) : 5 2.27,2.29,2.39,2.90,3.24,3.37,3.67,4.17,4.26,4.63, 
6 .51, 6.72, 6.93, 7.02, 7.24, 7.41 G 



13 (17) : (l- (2-^c-4- ( ( ( 2 S) -4, 6-*S* 
15 ^-3, 4-5?tKn-2H-l, 4-^XtWy-2-^f/V) ^ 
h*^) -^^,p) -2-^;V-lH-^VK^-3-^) fHft 
T L C : R f 0.46 n n xfc/t'A : y ? ; 10:1) ; 

X H — NMR (CDCI3) : 8 2.28,2.30,2.90,3.24,3.37,3.68,4.18,4.27,4.63,6.51, 
6.73, 6.93, 7.14, 7.44 Q 

20 

mMM3 (18) : (1- (4- ( ( (2S) -4, 6-^^-3, 4 
-S>fcKn-2H-l, 4-^yXW^- 2 -^;l.) ^ h^) ^ 
yV/V) - 5 - - 2 - ^ f^- 1 y K- ;l ,- 3 mm 

T L C : R f 0.46 D n : y ^ y —;v= 10:1) ; 

25 1 H— NMR (CDCI3) : 5 2.27, 2.32, 2.89, 3.24, 3.37, 3.59, 4.17, 4.27, 4.63, 6.50, 
6.72, 6.89, 6.97, 7.10, 7.66 e 
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10 



13 (19) : (5-^nn-i- (4- ( ( (2 S) -4, 6-^ 
^-3, 4-^tKn-2H-l, 4-^XW^y-2-^^) ^ 
h**0 -2-^/V-iH-^>K^-3-^/H ^ 

T L C : R f 0.47 n o jfr/l^ : ^ # y — /U= 10:1) ; 

1 H — NMR (CDC1 3 ) : 5 2.27,2.32,2.89,3.24,3.37,3.60,4.17,4.27,4.63,6.51, 
6.72, 6.85, 6.94, 7.42, 7.66 0 

mMM3 (20) : (1- (4- ( ( (2S) -4, 6-^^-3, 4 
-^th'n-2H-l, 4-^X^^^>-2-^^) 7<h*^) ^ V 

^-r /i-) - 2 , 5 1 h-> r >- k-/p- 3 -^^) mm 

T L C : R f 0.47 (^ n n /ft/PA \ * 5> J — 10:1) ; 

1 H — NMR (CDCI3) : 6 2.28,2.40,2.41,2.90,3.26,3.39,3.71,4.19,4.29,4.65, 
6.51, 6.73, 6.84, 6.99, 7.28, 7.71„ 



mmms (21) : ( i- (4 _ ( ( (2S) _ 4j 6 3, 4 

-^fcRn-2H-l, 4-^X**V^-2-4*) * -3 
7A~<>*S<{/U) - 5 -^^-n - 2 =P^_ i h-^T 3 

— f /v) 

T L C : R f 0.48 (^ a a jfc/VA \ / — /]✓= 10:1) ; 

1 H — NMR (CDCI3) : 5 2.25,2.28,2.35,2.90,3.29,3.39,3.64,4.20,4.29,4.64, 
6.51, 6.74, 6.85, 6.92, 7.12, 7.50, 7.57 c 

3 (22) : (1- (4- ( ( (2S) -4, 6-^^-3, 4 
-^Kn-2H-1, 4 ^XtWy-2-^;v) * h*^) -3 
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T L C : R f 0.48 (^ n a jft/l^A : * $ ; 10:1) - 

1 H - NMR (CDC1 3 ) : 5 2.26, 2.28, 2.41, 2.91, 3.29, 3.40, 3.73, 4.21, 4.30, 4.66, 

6.51, 6.73, 6.87, 7.02, 7.16, 7.50, 7.55, 7.61 0 

5 **fl3 (23) : (1- (2-^ P - 4 - ( ( ( 2 S) - 6 -7/l*-n 
-4-^^-3, 4-^Kd-2H-1, 4— 

^ hW.^SJM -2^^-ih-^K^-3^ ;1/) 

T L C : R f 0.59 (^nn /Jv^Jn . * $ ; —;V= 9 : 1 ) 

0 X H — NMR (CDCI3) : 5 2.32, 2.91, 3.30, 3.40, 3.71, 4.18, 4.27, 4.60, 6.38, 6.74, 
6.94, 7.14, 7.46„ 



13 (24) : (5-^nn-i- (2-^ n 0-4- ( ( (2 S) - 
6-7/^n-4-^^- 3 , 4-j;tKn-2H-l, 
*i>f-2-4») *h*^) ^^^) -2-^;v-ih-^^ 
3-^f/P) 

TLC:Rf 0.59 (^oa*;^:^^y-;v= 9 . d ; 

1 H— NMR (CDCI3) : 8 2.28, 2.91, 3.30, 3.40, 3.66, 4.18, «7. 4.61, 6.38, 6.74, 
6.95, 7.06,7.14, 7.44 Q 



3 (25) : (1- (2-^n-4- ( ( ( 2 S) 
-4-^^-3, 4-S?fc KB-2H-1, 4-^X^f-^- 2 ~ 
-fAO - 2 , 5-^^-iH-^^v-3 

T L C : R f 0.60 (^ n n /ft/l'A : ^ # y — 9 : x ) . 

! H-NMR (CDCI3) : 5 2.30,2.39,2.91,3.29,3.40,3.67,4.17,4.27,4.60,6.38, 
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6.74, 6.93, 7.02, 7.24, 7.42 G 



mmm3 (26) : (5-^/^0- 1 - u - ( ( (2 s) -6-^/^ 

4-i?tKo-2H-l, 4 -^VX^-^ih^i^- 2 

5 -> T /l") ^ hdrix) -3-^^vW^jAr/^) -2-^^vV-lH fyp 

-/W-3-^) gftg 

T L C : R f 0.66 o n zjvkA : * $ y w_, v= 9 : j ) . 

X H — NMR (CDCI3) : 6 2.27,2.39,2.91,3.34,3.43,3.70,4.20,4.31,4.63,6.38, 
6.76, 6.88, 6.95, 7.16, 7.56 c 

10 

£06093 (27) : (5-^nn-l- (4- ( ( (2S) 

4-v^fc Kn-2H-1, 4 — O-X^^^v- 2 - 

A'— 3— << >V) 

15 T L C : R f 0.69 n n tfvl^A . * $ / —;V= 9:1) ; 

1 H — NMR (CDCI3) : 5 2.27,2.41,2.91,3.34,3.43,3.71,4.20,4.31,4.63,6.38, 
6.73, 6.89, 6.99, 7.48, 7.56„ 

&lfe093 ( 2 8) : (1- (4- ( ( (2S) - 6 - 7;V*u - 4 
-3, 4-^fc KD-2H-1, 4— <^X^-dri?"^^-2— f/W) * 
*S) -2, 5-^^/W^^/v) -2-^f/>-iH — f-^K-Zl— 3 

— r ao mm 

T L C : R f 0.38 (gfflt^'T'A' : — : 5:5:1) ; 

X H — NMR (CDCI3) : 5 2.17,2.26,2.34,2.92,3.34,3.43,3.72,4.18,4.29,4.63, 
6.38, 6.74, 7.04, 7.18, 7.48 0 
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mmm3 (29) : (s-^a-n-i- (4- ( ( (2s) 

4-^tKn-2H-l, 4 

— (JV) * h*is) -2, 5-^9VW<VyV/lx) 
-Y^K— /I'— 3 — i ;V) 
5 TLC : R f 0.37 mWt^tV • : ffiWt= 5 : 5 : 1) 

1 H — NMR (CDC1 3 ) : 5 2.17,2.25,2.30,2.92,3.33,3.43,3.67,4.18,4.29,4.63, 
6.38, 6.74, 6.80, 7.01, 7,13, 7.16 e 

mmm3 oo) .• a- (4- c ( (2s) -4, 6-^^-3, 4 

-^Kn-2H-l, 4— <^X^-^^v- 2-^/1-) y h*is) -3 
-^^/^^^/W) -2, 5-^f;V-lH-^fyK^-3-^;V) 

T L C : R f 0.57 n n . * $ J —;V= 9:1) ; 

X H — NMR (CDCI3) : 5 2.25,2.28,2.38,2.91,3.29,3.39,3.67,4.19,4.28,4.66, 
6.51, 6.72, 6.84, 7.26, 7.53, 7.58 0 

^WJ3 (3 1) : (5-^nn-l- (4- ( ( (2S) -4, 

^/W-3, 4-^fc Kn-2H- 1, 4 OXJ-*W>i/-2 — ( ;V) y. 

h*is) -Z-t^/V^^/j ,v) -2-^f/l/-lH — r^K— /V-Z- 

T L C : R f 0.56 n n : y ^ / — /U= 9:1) ; 

X H-NMR (CDC1 3 ) : 6 2.27,2.89,3.23,3.37,3.59,4.14,4.25,4.62,6.52,6.74, 
6.90, 7.26, 7.39„ 

mMM3 (3 2) : (1- (4- ( ( (2S) -4, 6-^^-3, 4 
-^tKD-2H-l, 4—0-X**D-l?>>-2-^/U) y h3-» -2 
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TLC:Rf 0.53 (^nn^M : ^^y^= 9 . x) . 

1 H— NMR (CDCI3) : 5 2.23,2.27,2.89,3.23,3.37,3.56,4.14,4.25,4.61,6.50, 
5 6.73, 6.85, 6.96, 7.07, 7.26 D 



3 (33) : (1- (4- ( ( (2S) -4, 6-^^-3, 4 
-^Kd-2H-1, 4—<>X**W^-2-^ / u) -2 
-**A~*W4M -2, 5-^^-ih-^ K ^-3-^) 

10 w&t 

T L C : R f 0.54 n n /fr/WA : ^ $ ; 9 . 1 ) . 

1 H — NMR (CDCI3) : 5 2.27,2.28,2.35,2.90,3.24,3.37,3.62,4.14,4.25,4.62, 
6.51, 6.79, 7.21, 7.28 0 



15 9mm 3 (34) : (5-^nn-i- (4- ( ( ( 2 S) - 8 -7^p 
-4-^^-3, 4-i?tKo-2H-l, 4 

J/U) *h*rf) -2, 5-i?*7A~0*4A,) - 2 -^^- 1H -^ 
^K— 7V-3--f/^) gftg 

T L C : R f 0.54 (^ a cz tfvWA : p< ^ / — /W= 9 : 1 ) . 
20 1 H — NMR (CDCI3) : 6 2.17, 2.25, 2.32, 2.92, 3.33, 3.43, 3.68, 4.18, 4.29, 4.64, 
6.39, 6.74, 6.93, 7.00, 7.16, 7.44 0 



3 (35) : U- (4- ( ( ( 2S ) - 6 -7*** - 4 
-3, 4-i?kKn-2H-l, 4-^lsX**y-i»-2-4M * h * 
25 «/) -2, -2, 
/U— 3 — f/U) gfcg£ 
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T L C : R f 0.55 n n jft/l^ : * y 9 . 1 ) . 

1H " NMR (CDCl3) : 8 2 ' 17 > 2-24, 2.32, 2.39, 2.90, 3.33, 3.43, 3.69, 4.17, 4.29, 
4.61, 6.38, 6.74, 6.86, 7.18, 7.26„ 



5 mmms oe) : d- (4 - ( ( (2S ) -e -4-*** 

-3, 4-S>fc KB-2H-1, 4-^X^^v-2-^/p) p< 

-O-^/W). -2-^f/V-iH-^>^-3-^) f®££ 
TLC : R f 0.52 Ottffc^W^ : ^ ^y^= 9 . j ) . 

1 H — NMR (CDCI3) : 5 2.43,2.91,3.31,3.41,3.75,4.19,4.30,4.61,6.37,6.74, 
10 7.01, 7.17, 7.51, 7.73 0 



mmms ( 37 ) : ( B -^*b-i - (4 - ( ( (2S ) -e-?** 

15 /W) g£i£ 

TLC:Rf 0.48 (Ift^f ^ : ^^/w_ ;1/=9 . 1} . 

X H — NMR (CDCI3) : 8 2.40,2.91,3.31,3.42,3.70,4.19,4.30,4.61,6.38,6.76, 
6.94, 7.01, 7.16, 7.71 0 



20 mmms (as) : (s-^nn-i- (4 _ ( ( (2S) .^^^ 

-4-^^-/V-3, 4-5?tKn-2H-l, 4-^Xms?y-2- 

TLC :Rf 0.52 (tf^f I/V : ^^/-;V= 9 : D . 

25 1 H— NMR (CDCI3) : 6 2.41, 2.91, 3.31, 3.41, 3.71, 4.19, 4.30, 4.61, 6.38, 6.74, 
6.91, 7.01, 7.48, 7.71 0 
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mmms ( 39 ) : (5-^^-1- (4 - ( ( (2S ) -e-^* 

5 —7V-3-4;V) 

TLC :Rf 0.49 (jftft^f^ : ^^/-^=9 : 1) ; 

1 H — NMR (CDCI3) : 5 2.30,2.31,2.91,3.30,3.41,3.67,4.16,4.27,4.60,6.38, 
6.77, 6.87, 7.00, 7.14, 7.31 0 



10 9mm 3 (40) : (5-^nn-i- (4- ( ( ( 2S ) - e 

-4-^?vV-3, 4-v?tKo-2H-l, 4 -- <^X^-^^>-- 2 - 

-CM *h*is) -2-*^,\^<i/y^;v) — 2 — ^ "f-;V— 1 H i 1/ K— 

/p_3 — f^) 

TLC:Rf 0.48 (Sft^f l/y : ^^/^ =9 . 1} . 

15 » H-NMR (CDCI3) : 6 2.32, 2.91, 3.30, 3.41, 3.68, 4.16, 4.27, 4.60, 6.38, 6.74, 
6.79, 6.88, 6.93, 7.02, 7.31, 7.45 0 



3 (4 1) : (1- (4- ( ( (2S) - 6 -7,V*u - 4 
-3, 4-i?tKn-2H-l, 4— i^X^^^_2-^/V) * 
20 -2-**A~*5^a,) _ 2 , 5-^^-iH-^y K ^-3 

— -I* /V) g^gg? 

TLC:Rf 0.48 (I^f^ : ^^;^= 9 . 1} . 

'H-NMR (CDCI3) : 8 2.30,2.33,2.39,2.91,3.30,3.41,3.69,4.15,4.27,4.59, 
6.37, 6.80, 7.25, 7.32 0 

25 

mmms ( 42 ) : a- (4 - ( < (2S ) - 6 -^^n- 4 -^^ 
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-3, KP-2H-1, 4-^XtWy-2->f^) * 

mm 

T L C : R f 0.54 o n sJvVA : * & / — 9:1) ; 

5 1 H — NMR (CDC1 3 ) : 5 2.27,2.42,2.91,3.34,3.43,3.75,4.20,4.31,4.63,6.38, 
6.73, 6.87, 7.03, 7.16, 7.57 0 

mMM3 (43) : (1- (4- ( ( (2 S) - 6 -:7A*-n-4 
-3, 4-5?tKo-2H-l, 4-^Xt*ti?y-2-^^) ^ 
10 is) -s-jf-A^^SjA') -2, 5-^f;l,-lH-^yK^-3 

T L C : R f 0.55 n n *M : ^ ? / 9:1) ; 

X H — NMR (CDC1 3 ) : 8 2.26,2.40,2.41,2.91,3.33,3.43,3.72,4.19,4.30,4.63,, 
6.38, 6.73, 6.85, 7.28, 7.57 e 

15 

mmms (44) : (1- u- ( ( (2s) -4, 6 -^^- 3 , 4 

KP-2H-1, 4— <^X^^^^-2-^/W) * h^v-) - 2 , 
5 f-A^is^/w) - 5 - 2-*^jv- i >- 

-3— T/l^) Sf*£ 

20 T L C : R f 0.56 (^ n n /Jvv-A : ^ ^ 9 : i ) . 

1 H— NMR (CDC1 3 ) : 8 2.17,2.25,2.28,2.30,2.91,3.29,3.40,3.68,4.19,4.29, 
4.66, 6.51, 6.74, 6.80, 7.00, 7.13 0 

mMM3 (45) : (5-^nn-i- (4- ( ( (2S) -4, 6-^ 

25 9vl—3, 4-$?fc KO-2H- 1, 4 tyXt^rf^y- 2 — f/k) ^ 

}>3rV) -2, S-v^^/W^yVA-) — r^K^v 
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TLC : R f 0.56 n n : y ^ y w_ /l/== 9 : i ) ; 

: H-NMR (CDCI3) : 5 2.17,2.25,2.28,2.32,2.91,3.29,3.40,3.69,4.19,4.29, 
4.66, 6.53, 6.74, 6.93, 7.01, 7.15, 7.45„ 

mi&M3 (4 6) : (1- (4- ( ( (2S) -4, 6-^^-3, 4 
KP-2H-1, 4-^0X^^^-2-4^) y. h^^) - 2 , 

T L C : R f 0.55 P n Tfr/l'A : ^ y — /U= 9:1); 

'H-NMR (CDCI3) : 5 2.17,2.26,2.28,2.34,2.91,3.29,3.40,3.72,4.19,4.29, 
4.66, 6.52, 6.74, 7.05, 7.19, 7.48 0 

^110 :-<^vvV (1- (4- (Tir^vl^drvO -<^yV/^) -2- 




#%M9TMatUfc^^l (3.45 g) CDlf^fUy (1 0 OmL) Jgjfcfc 
h U xf-;i/7 v*c=!> d 7^ K (2 8 1mg) *5,fctf4 -7"fe 
f^S/^V^^B?^ K (3.68g) GXttWfc^W (2 4mL) m& 
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«rJP*.fcf|, «btMJ^A (2.47 g) «rjp*. % 1*167? 4 0ftmMWVfc o 
TLC : R f 0.49 (^^ri^V : f^^^7k= 7 : 3) 

5 0mmi 1 : *<ls*?A, (1- (4-t Ko Jo^-f AO - 2 -^^^-;v- 

1 H--f ^ K^- jv- 3 — f A) Tir^— h 



**mi o-vwm^ftzmz^vi?:/ ( 3 .46mD srgHa-can*, mt? 

-e»«u T«4Wfe«t*^rt-6«jHft:^ (s g ) 

TLC : R f 0.24 (^3rU-> : g^n^/k= 7:3) ; 

1 H — NMR (CDCI3) : 8 7.66,7.49,7.38-7.26,7.15,7.10-6.97,6.88,5.15,3.76, 



ItM4:^i?;P (1- (4- (2- 




15 2.40 o 
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10 




^mmxMm^i^m (5 2mg ) ( 2 ~^h^>^h 

*V) (5 7mg) ©fh7tKn77y (4mL) h 

!)7x=;v^ 7 ^ (I0 2mg) feit^^yv, 7^^;^^^!, 
(4 0%^x^ 0 .2mL) ^fl^ ftfticT 1 H#iTO# U7c 0 i* 

tt«4r*i-<5*»WYfc^ (70mg) 

TLC : R f 0.50 (^^ri^V : D£fcc^/i,= 7 . 3 ) 



15 : (1- (4- (2- (2-^b>^och^^) ath^) -<^>y 
-2-^/U-iH-^yK^_3_ /{;V) 




T L C : R f 0.49 n n afc/i^A : ^ ^ y — /l^= 9 : i ) : 

1 H — NMR (CDC1 3 ) : 5 7.71, 7.51, 7.17, 7.04, 7.01-6.40, 4.30-4.10, 3.91, 
3.78-3.40, 2.43, 1.70-1.20, 0.91 o 



149 



WO 2004/078719 ,„ 

— ":iyjP2004/002813 



6 (1) : (i- ( 4 - ( ( ( 2S ) -2-^ h*^- 8 - (;* 

10 — 3 — ^ 7 p) g^gg 

T L C : R f 0.61 n n TjvPA : y ft y — ,P-= i o : 1 ) 

1 H — NMR (CDCI3) :0 7.71,7.25-7.23,7.10^.90,6.77-6.70,6.48,4.15,4.07, 
3.85, 3.85, 3.66, 3.55, 3.51, 3.01, 2.44 0 

15 mmme c 2 ) : a- (4 - (2 - (2 . e-s^^^,^ 

*✓) - 2 *vw<j^ - 2 ih-^ K^-yl — 3 

T L C : R f 0.49 D o : ^ y — 9:1) ; 

*H — NMR (CDCI3) : 5 7.47,7.30,7.17,7.10-6.95,6.81,6.72,4.10,3.71,3.21, 
20 2.41, 2.34, 2.3 1„ 



6 (3) : (2-^,1—1- (2 4- (2- (4-^ 

25 TLC : R f 0.49 (^nn^A : ^;^= 9 . j) . 

1 H — NMR (CDCI3) : 8 8.44,7.71-6.94,6.75,6.62,4.30,3.71,3.23,2.37,2.32, 
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•71 



2.25„ 



mmme u) ■. a- u- (2- (2 , 4 -^h^ 7 x/^) 

5 ^T/lx) g}^ 

T L C : R f 0.49 n n /fc/W>. : y # y w_,^ = 9 . x ) . 

X H— NMR (CDCI3) : 5 7.48,7.32,7.22-7.14,7.10-6.86,6.80,6.53,6.40,4.36, 
3.8 4, 3.79, 3.72, 2.34, 2.32„ 

10 »J6 (5) : (1- (4- (2- (2 h^v-^y ^ J^) 

-2-^^;V^74^) -2-^;v-iH-^yK^-3-^f;W) ^ 

T L C : R f 0.49 n n zft/^A : y — /V= 9:1) ; 

1 H — NMR (CDCI3) : 5 7.48,7.32,7.22-7.14,7.10-6.85,6.80,4.42,3.87,3.72, 
15 2.34, 2.32 0 



mmme (e> : ci- u- (2, 3-^^-1-^7^-3 

T /w^ h 3^) _ 2 - y ^vi^vyv/w) _ 2 - y 1H (> K _ 

/1—3-^f/P) 

20 T L C : R f 0.50 n n jfc/l^ : y ^ y 9:1) ; 

l H — NMR (CDC1 3 ) : 5 7.48,7.37-7.29,7.25-7.24,7.10-6.70,4.73,4.55,4.21, 
4.18-3.90, 3.72, 2.34, 2.32 0 

mmme (?) : ci- u- a, 3-^yw*y>-/i.-2-^y 

25 h^v) - 2 -y?vw<^yV/v) - 2 -^/u-iH-^yK^-3- 
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T L C : R f 0.50 n : ^ $ S—;V= 9:1) ; 

^-NMR (CDC1 3 ) : 8 7.48,7.34,7.24-6.94,6.92-6.84,6.79,6.48,4.33,3.72, 
2.34, 2.32 0 

5 $%M6 (8) : 1- (2-^^-4- ( (l-;rf?vW- 

2, Kn-1H — f^K— /V-2-- f/tO h^i-") 

— 1 H—4 is K*-/k- 3 — -i/V) gft$ 

T L C : R f 0.50 n u ifrsVJ* \ J —;V= 9:1) ; 

1 H — NMR (CDCI3) : 5 7.54-6.48,4.26,4.21-4.04,3.90-3.80,3.72,3.27,2.91, 
10 2.34, 2.33„ 

mmm6 o) : (2-^^^- 1 - (2-^^-4- (2- (3-^ 

/I— 2-t°y^^) cch^V) -<ls-/J>V) 
/V) 

15 TLC : R f 0.44 nn*M : — /k= 9 : 1) ; 

'H-NMR (CDCI3) : 6 8.48-8.40,7.57-7.47,7.34-6.94,6.76,6.64,4.37,3.71, 
3.30, 2.42, 2 .33, 2.26 0 

^WJ6 (10) : (2-7*^/1/- 1 - (2-^^/1^-4- (2- (6-p< 
20 ?Vl— 2 - y S^/l") ^h^) ^ls-JJ;V) — 1 H — i 1/ K— 3 — 

TLC:Rf 0.44 (^nn^M : ^^;-;>=9 : 1) ; 

1 H — NMR (CDCI3) : 5 7.60-7.47,7.30-6.96,6.77,6.65,4.31,3.71,3.24,2.56, 
2.33, 2.27 0 

25 

mMM6 (11) : (1- (4- (2, 3-i?tKB-i-^/77y- 
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T L C : R f 0.44 n n sfc/PA . $ ; >-;V= 9 : i ) ; 

1 H — NMR (CDC1 3 ) : 8 7.47,7.32,7.25-7.09,7.09-6.94,6.93-6.76,5.24-5.13, 
5 4.27, 4.17, 3.72, 3.42, 3.16, 2.34, 2.31 0 



?U6 (1 2) : (l- (4- ( ( 2 R) -2, Kn-l. 4- 

10 TLC:Rf 0.44 1} . 

'H-NMR (CDCI3) : 6 7.48, 7.33, 7.18, 7.10-6.84, 6.79, 4.64-4.56, 4.42, 
4.35-4.18, 3.71, 2.34, 2.32 0 

mmme a 3) : a- (4 - (2 - (3 , 4-^ K n-i (2H ) - 

^K— /w- 3 — f/v) sm 

T L C : R f 0.44 o n tfc/VA : y ^ y — /p- 9 : x ) . 

1 H — NMR (CDCI3) : 5 7.47,7.30,7.22-6.94,6.81,6.73,6.68-6.56,4.21,3.73, 
3.71, 3.46, 2.77, 2.33, 2.30, 2.02-1 .92 0 

20 

MM 6 (14) : (2-^^-1- (2-^-4- (2- 
3 -^T/P) g^gg 

T L C : R f 0.44 n in jfrc/KA : p< ^ y — 9 : 1 ) ; 
25 1 H — NMR (CDCI3) : 5 7.47, 7.30, 7.22-7.10, 7.05, 6.97, 6.80, 6.72, 6.63-6.54, 
4.19, 3.78, 3.71, 3.06, 2.33, 2.32, 2.30 o 
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mmme as) : (2-^^-1- ( 2 -y?vv-4- o- 

5 T L C : R f 0.44 (y n n tfc/PA : y / 9:1); 

X H — NMR (CDC1 3 ) : 5 7.48,7.31,7.28-7.14,7.09-6.97,6.84,6.80-6.66,4.07, 
3.72, 3.57, 2.95, 2.34, 2.32, 2.15-2.04 o 



(16) : (1- (2-^p- 4 - ( (i-rc^-2, 3-^ 

J*-o - 2 - y ^vl— 1 f ^ K— /V- 3 — >f /!✓) 

T L C : R f 0.48 (y n o ftA'A : y y — /p= 9.1) . 

1 H — NMR (CDCI3) : 5 7.44, 7.28-6.80, 6.72-6.62, 6.48, 4.24-4.06, 3.66, 
3.47-3.23, 2.89, 2.27, 1.17 Q 

15 

mmme a?) : (1- (2-^ P - 4 - ( ( ( 2S ) 

2, 3-^Kn-iH-^yK^- 2 -^) *h*cis) ^O-^^jV) 
- 5 - ^Aoftt - 2 -y ?vl — l H — TV K-vl— 3 -4 ;V) ffi^ 
T L C : R f 0.48 (y p n ^/^A : y. / 9 : 1 ) • 

0 1 H — NMR (CDCI3) : 5 7.44, 7.28-6.80, 6.72-6.62, 6.48, 4.24-4.06, 3.66, 
3.47-3.23, 2.89,2.27, 1.17„ 



9mm e (18) : (1- (4- (3, Rn-2H-1, 5-^ 

/mttV-3-^;^h^i/) - 2 -^^7V^>/4jv) - 2 -y^ 
25 As— 1 H K— 3 fyv) gj=^ 

T L C : R f 0.50 (y n n : y y y — /W= 9 : 1 ) ; 
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1 H — NMR (CDCI3) : 5 7.48, 7.37-6.74, 4.34, 4.22, 3.72, 2.80-2.68, 2.34, 2.32 0 



16 (19) : (1- (4- (2, 4 

T L C : R f 0.50 n n tfc/i^ : y # y — /u= 9 : 1 ) ; 

*H — NMR (CDCI3) : 5 7.48,7.38-6.97,6.94-6.70,4.72-4.62,4.35,4.23,3.72, 
3.28-3.15, 2.35, 2.33 e 

10 mmme (20 : (1- (4 - (i-^^^- 2 -s»* 

-2 -2-^;V-ih-^K^-3-^^) ft 

T L C : R f 0.50 n n : y ^ y — /V= 9 : i ) ; 

X H — NMR (CDCI3) : 5 7.87-7.73, 7.48, 7.42-6.84, 5.38, 3.72, 2.34, 2.33 0 



6 (21) : (l- (2-^nn-4- (2, 3-i?tKa-i-^ 
— 1H — fyK-/V-3--f;l/) ftgg 

T L C : R f 0.44 (^ n n /Jvv A : y ^ y w_ /U= 9 : x ) . 

! H-NMR (CDC1 3 ) : 6 7.43,7.25-7.10,7.03,7.00-6.80,5.25-5.13,4.27,4.19, 
3.66,3.43, 3.16,2.26 0 



16 (22) : (l- (2-^n- 4 - ( ( 2 S) - 2 , 

2 -y 1 H — f ^ 3 — f/V) 

T L C : R f 0.44 (^ n n jft/l'-k : y $ y — /k= 9 : 1 ) ; 
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1 H — NMR (CDC1 3 ) : 5 7.43,7.25-7.10,7.03,7.00-6.80,5.25-5.13,4.27,4.19, 
3.66, 3.43, 3.16, 2.26 Q 

mmme (23) : (1 - u- (1 , 3-^^x^i7->/— <>v 
— f a) mm 

T L C : R f 0.55 n n jfr/WA : y # y — 9:1) ; 

'H-NMR (CDCI3) : 8 7.81-7.74,7.62-7.55,7.48,7.44-7.30,7.18,7.07-6.90, 
5.39, 3.71, 2.33, 2.32» 

mffiM6 (24) : (1- (4- ( (2 S) -2, 3-i?h Kn-l ^ 

H-4 > K— /l^— 3 —s(;V) 

T L C : R f 0.56 pp*;VA : ^ / — /u= 9:1) ; 

X H-NMR (CDCI3) : 5 7.47,7.32,7.24-7.10,7.10-6.94,6.92-6.75,5.24-5.12, 
4.27, 4.17, 3.71, 3.41, 3.16, 2.34, 2.31 0 

mmm6 (25) : (1- u- ( c (2r) -1-^^-2, 3-^t 

Ko-lH--fy K— A— 2 — T /^) ^ h 3r %y) -2-y f-A^lsSJ A) 
— 2—y^/V— 1H— -f^K— /V— 3--1VW) 
T L C : R f 0.55 n n tfs/UA : ^ ^ / — 9:1) ; 

*H-NMR (CDCI3) : 6 7.48,7.33,7.22-6.96,6.90-6.74,6.66,6.47,4.26-4.04, 
3.72, 3.57-3.16, 2.89, 2.35, 2.33, 1.17 0 

MMW6 (2 6) : (2-y^A — 1- (2-y^/U-4- ( ( (2R) - 
l-y^if/U-2, 3-v?fc Kd- 1H — fyK- 7P-2--T/V) ^ h^ix) 
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T L C : R f 0.59 n o sJvV-fc, : y ^ y — 9:1) ; 

*H-NMR (CDCI 3 ) : 5 7.48,7.33,7.22-6.96,6.84,6.76,6.64,6.45,4.25-4.02, 
3.71, 3.35-3.12, 2.90, 2.34, 2.32, 1.74-4.54, 0.95 o 

mmme (27) : (1- u- < ( (2r> -1-^^^- 2, 3 

-f/W) - 2 1 H— ^ ^ 3 — >r/^) 

T L C : R f 0.57 n n JtoK& : ^ ^ y — 9:1) ; 

'H-NMR (CDC1 3 ) : 5 7.48, 7.31, 7.22-6.96, 6.85-6.80, 6.74, 6.67, 6.58, 

4.22-4.04, 3.94 -3.75, 3.72, 3.34, 2.94, 2.34, 2.32, 1.30, 1.24 G 

mmmQ (2 8) : (2-y^-i- (2-^^-4- ( (7-^^ 

-2, 3->^t KQ-l-^77y-2-/f^) * b3->) ^^V/^) 
-lH--fyK-/l/-3-^;U) 

T L C : R f 0.50 (^ n o xjvkA : y. ^ y — /v= 9 . 1 ) . 

1 H — NMR (CDCI3) : 8 7.48, 7.32, 7.23-7.13, 7.10-6.92, 6.88, 6.84-6.76, 

5.21-5.10, 4.28, 4.16, 3.72, 3.41, 3.18, 2.34, 2.32, 2.22 0 

MMW6 (2 9) : (2-^^-1- (2-^^-4- (2- (2-fcT 

T L C : R f 0.50 (y n n #c/V.£> : y y y w- /P= 9 . x ) . 

1 H — NMR (CDCI3) : 8 8.20-8.14,7.64-7.56,7.48,7.33,7.23-7.15,7.10-6.96, 
6.94-6.86, 6.84-6.78, 4.72, 4.40, 3.74, 2.35, 2.32 e 
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mMM6 (3 0) : (2-^^-1- (2-^^-4- (2- ( (2- 
^/P- 3 - fc" y V~/U) V) ^ h a^) ^vyV/W) _ i H — f 1/ K 
— /v-3 — </v) WfB. 

T L C : R f 0.36 u u *c/V^ : * # S —;V= 9:1) ; 

1 H — NMR (CDCI3) : 6 8.14,7.51,7.35,7.24-7.04,6.88,6.81,4.48-4.34,3.73, 
2.48, 2.33 0 

*Jfc$j6 (3 1) : (1- (4- (2- ( (2-^nn-3-fc°y *?=->V) 
$-*r*y) ^h^v-) -2-^f;l/-lH-^yK 
— >V— 3 — f/l") 

T L C : R f 0.39 (^ n n : p« ^ / — /P= 9:1) ; 

1 H — NMR (CDCI3) : 5 8.06,7.49,7.38-6.98,6.90,6.82,4.52-4.40,3.73,2.34, 
2.33 0 

mMM6 (3 2) : (1- (4- (2- ( ( 5 - ? a n - 3 - 1° J> 

^h^>» -2-^f;l/-iH — f V K 

— /U— 3 — fAO 

TLC:Rf 0.36 (^ n n : ^ S 9:1) ; 

X H — NMR (CDC1 3 ) : 5 8.29,8.24,7.49,7.40-6.98,6.88,6.79,4.46-4.38,3.73, 
2.35, 2.33 0 

mMM6 (33) : (1 - (4- (2- ( (6-^nD-2-t'D v 5 -^) 
;<J-^>;y) ^ V) - 2 ^/WO-yV/W) - 2 ^-;V- 1 H — f >- K 
— /V— 3 — <4 g£& 

T L C : R f 0.42 (^ n o j^/VA ; ^ / *-/U= 9:1) ; 

1 H - NMR (CDCI3) : 5 7.55, 7.48, 7.33, 7.10-6.92, 6.89, 6.81, 6.73, 4.71, 4.38, 
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3.72, 2.34, 2.3 1 0 

(34) : (l- ( 4 - ( 2 - ( (5-^nn- 2 -t°y *J-jv) 

5 — >^-3 f/V) ffli^ 

T L C : R f 0.44 fc/UJ* : y ^ y —/U= 9:1) ; 

1 H — NMR (CDC1 3 ) : 5 8.11,7.55,7.48,7.33,7.25-6.96,6.88,6.84-6.75,4.68, 
4.37, 3.72, 2.35, 2.32„ 

10 mmme (35) : (2-^^-1- (2-^^-4- (2 - ( < 6 _ 

3 — gj*gfe 

T L C : R f 0.40 n n /fr/l^ : y ^ y — /v= 9 : 1 ) . 

X H — NMR (CDCI3) : 8 7.48, 7.34-7.12, 7.09-6.95, 6.78, 6.69, 6.51, 6.08, 
15 4.50-4.44, 4.44-4.35, 3.71, 2.55, 2.3 1, 2.28 e 

mmme ( 36 ) : d- u- (2 - ( 2 -yh^x h ^) 

-<^i/-T/V) - 2 , 5 - 1 y K^- 3 ;w) @^ 

T L C : R f 0.49 n ta 5ft/i^ : y y — /v= 9 : 1 ) . 

20 1 H — NMR (CDCI3) : 5 7.69,7.30-7.25,6.97,6.88-6.78,4.25-4.15,3.95-3.88, 
3.76-3.70, 3.65-3.59, 3.48, 2.42, 2.40, 1.65-1.50, 1.45-1.30, 0.91. 



(37) : (1- (4- ( ( ( 2 R) -l-rc^/U-2, 3-^fc 

Ko-lH^yK^-2-^1,) y -O-yV/H -2, 
25 ^f;V-lH-^yK-;i/-3-^/>) gftg 

T L C : R f 0.60 (y n n : y ^ y — 9 : 1 ) . 



159 



WO 2004/078719 

# 



T/JP2004/002813 



X H-NMR (CDC1 3 ) : 6 7.76-7.68, 7.28, 7.12-6.94, 6.87-6.82, 6.66, 6.47, 
4.30-4.06, 3.72, 3.46-3.23, 2.90, 2.42, 2.40, 1.16 0 

mmme os) : (1- (4- ( ( ( 2 r> -1-^^-2, 

-lH-/fyK-;>-3-^;V) 

TLC : R f 0.58 n a Tfr;VJ* \ * & J *—/V= 9:1) ; 

X H — NMR (CDCI3) : 8 7.73,7.51,7.17,7.13-6.95,6.66,6.47,4.30-4.06,3.75, 
3.47-3.22,2.90,2.43, 1.17. 

mmms (39) : (1- (2-^0-4- ( < (2r> -i-^;v- 

2, Kn-lH — T^K— /W- 2 — f/P) h3-» -<^yV/^) 

- 5 - :7/t^n -2-^ 9vV- l H — r f K— >V- 3 ->f /P) 
TLC : R f 0.58 d n jft/V^ . * # / —jv= 9:1) ; 

'H-NMR (CDCI3) : 8 7.44,7.22,7.17-7.00,6.93,6.84,6.67,6.48,4.25-4.06, 
3.67, 3.47-3.22, 2.89, 2.27, 1.17 e 

Wfcme (40) : (1- (2-^pp-4- ( ( (2R) - 1 

2, 3-i^fc Kn-lH — r^K-^-2— i ;V) * h*is) -O^/J/V) 

— 2 — f-tV— 1 H--f >- ^— 3 — ^ /u) 

T L C : R f 0.60 n n /tvkA : p< ^ / — /V= 9:1) ; 

1 H — NMR (CDCI3) : § 7.51-7.41,7.25-7.02,6.92,6.67,6.48,4.25-4.06,3.71, 
3.47-3.22, 2.89, 2.32, 1.1 7„ 

mmme ud : a - (2-^ P -4- < ( (2s) -e-^/^n 

-4-^^-3, 4-??KKn-2H-l, 4 -^O-X^-^^v- 2 - 
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~-/V— 3 — < }V) 

T L C : R f 0.60 a xi sJWi* : ^ & j — ^ = 9 : i ) ; 

1 H — NMR (CDCI3) : 5 2.25,2.91,3.30,3.40,3.64,4.17,4.27,4.61,6.38,6.74, 
6.83, 6.95, 7.04, 7.12, 7.22, 7.43 0 

IH»J6 (42) : (1- (4- ( ( (2S) - 6 -^A^cz - 4 ^ 
-3, 4—Z?H KP-2H-1, 4-^<^X^-^rihv?^-2— f/P) ^ 

-O' W /lO - 2 , 5 - ^ 1 H — { is Y—f^— 3 -- f JV) &m 

T L C : R f 0.60 P n #c/VA : t< * / — /V= 9:1) ; 

1 H — NMR (CDCI3) : 8 2.40,2.41,2.91,3.30,3.41,3.71,4.18,4.29,4.61,6.37, 
6.74, 6.83, 6.98, 7.27, 7.71 0 

mmme (43) : (1- ( (4- ( ( (2s) -4-^^-3, 4-$? 

tKn-2H-l, 4— <>X^^^^-2— i/V) * h*i/) 

-lH-^yK-/l/-3 — < /V) 
TLC:Rf 0.55 (I^f^:^^/wV=9 : 1) ; 
1 H — NMR (CDCb) : 8 7.97, 7.86-7.74, 7.58, 7.50, 7.38-7.22, 6.98-6.63, 
4.64-4.53, 4.19, 4.10, 3.73, 3.31, 3.17, 2.85 0 

mMM6 (4 4) : (2-^^-1- ( (4- ( ( (2S) 

-3, 4-^tKa-2H-l, 4 — OX^-^-J^- 2 — ( ;V) * 

y =c x/U-fc—sv) -lH-^yK-;l/-3 — i ;V) 

T L C : R f 0.55 (ffljkJ f- Uls \ & J *—As— 9:1) ; 
1 H — NMR (CDCI3) : 8 8.17, 7.69, 7.42, 7.32-7.19, 6.92-6.75, 6.72-6.64, 
4.62-4.34, 4.19, 4.09, 3.62, 3.31, 3.17, 2.86, 2.56 D 
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16 (45) : (1- (4- ( ( (2S) -4, 6-^^-3, 4 

-S>fcKn-2H-l. 4 ^X***^-2—f^) ^ h**0 ^ 

^y(;v) -2-^f/v-iH-/fyKwv-3-^) 

5 TLC:Rf 0.27 O^-p-V : gfsgfcn^yi^ 1 : 1) ; 

1 H— NMR (CDCI3) : 3 7.73,7.51,7.17,7.10-6.92,6.73,6.55-6.45,4.70-4.60, 
4.30, 4.20, 3.75, 3.39, 3.26, 2.90, 2.43, 2.28 G 

**mi2: (2S) -4-^f/V- 3 , 4-J?t KB-2H-1, 4 ? 

10 k 



o 



20 




mmuxm^vtcit^ (soomg) o^^^^ ( 5mL ) 

{C > f^^^T^ (l.2mL) *$J:t*i^ 9vW*^#*^ K (5mL) £r 
*0^Lfc o SM^iic£i«f .fy^y^ ( L4g) - fraD ^ safcT 

: 1-1 . d (ct^LT, fitTOftttt^sgaft 
^ (2 2 Omg) £r#fc 0 

TLC : Rf 0.51 (ffflfcn^vP : ^4^= 1 . X ) 



#**!1S r^SM- (2-*3vI— 1- _ 1H 
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o 



9 V±fc&m (l.i g) (Drtb^by;V (4mL) -gfc^ 

^ (4mL) MJ^^r^^ (3.4mL) , 4 — ^/PT 5 >> 

tfy^ (14 7mg) *3it;4-=hn^yy^;^niJ K (1.1 g) Sr^P 

•tzmmtt&m a.7g) £#fc 0 

TLC : R f 0.53 (g^ac^, : 3 . 7 ) o 

##M14 .-^VvvP (1- 
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WWI13^«ftlfc^ (1.7 g) <DWm (2 OmL) jfiEftte, ft& ( U 
g) 6 0«CfcT3l*n«l#Ufc o gM^^^x^Hcttl? 

-fe^^h dftiM) T5iu 5«sr**Lfc 0 fee,*,*:*** 

7 : 3) jCT«Wbfc* % ^I^CT^LT, 

Ht**r*-**Wfc^fe (1.0 g) 2r#fc„ 

TLC : R f 0.18 (Mfcc^/P : ^*^= 3 . 7 ) . 

*H — NMR (CDCI3) : 5 7.59,7.50,7.38-7.26,7.17-7.00,6.66,5.14,4.25-4.15, 
3.76, 2.42 0 



M ^ 7: ^ (2-^^-1- (4- ( ( ( ( 2 R) -4-*** 
-3, 4-S?tKB-2H-l, 4-^****^-2-^ AO 
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CH 3 



1 4 T*mk V1t1t&m ( 4 9 4 m g ) &<£ tfifcsSfll 1 2 T^at Ufc 
(2 2 0 m g ) Sr^'fk^ ^ (6mL) — jffcllt (lmL) faI$grj|?L^ 

(5 0 9mg) %J)n^ II&fct3 0M^lfc o s^^s^^^ 

m^/^^^k^m^ mwt^Mzxi&m^t^ ^mm*mnmk-*.m 

— i^^c-t^ : m^^^= 4 : 1^7 : 3) IZXmMVX, SXT 

<Dmvkm*m'i-z>*mwfc&!®) (2 7 0m g ) zmc 0 

T L C : R f 0. 63 (gj^gvW : ^-f- v= 1:1); 

1 H — NMR (CDC1 3 ) : 6 7.62,7.50,7.38-7.26,7.17-7.00,6.93-6.81,6.71,6.63, 

5.14, 4.78-4.66, 4.56-4.46, 3.77, 3.60-3.44, 3.30, 3.18, 2.90, 2.42 Q 

mMM8 : (2-^^/1—1- (4- ( ( ( (2R) -4-^^-3, 4 
-i?tKo-2H-l, 4 -^^X^-^v?^- 2 — f/W y^vv) r^y) 

-^W/v) -ih — i >-k— f ;v) mm 
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CH 3 



T L C : R f 0.50 n n jfr/VA : * ? S — /V= 9:1) ; 

X H-NMR (CDCI3) : 5 7.64,7.51,7.20-7.10,7.10-7.00,6.92-6.78,6.74-6.58, 
4.80-4.66, 4.56-4.43, 3.76, 3.56-3.44, 3.30, 3.18, 2.90, 2.44 0 

mmm9 : (1- (2-^nn-4- ( ( ( (2R) -4~^f-/V-3, 4 
-■^fc KH-2H-1, 4--<y^t^y-2-^/V) ;*^) T^7) 
M -2-* f-A>- 1 h — fy K— /v— 3 -^/p) 
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TLC:Rf 0.50 (^na*M:^^ / '-;p=9 : 1) ; 

'H-NMR (CDC1 3 ) : 5 7.48,7.34-7.04,6.93-6.79,6.75-6.66,6.56,4.70-4.56, 
4.56-4.45, 3.72, 3.55-3.36, 3.30, 3.17, 2.90, 2.36 Q 

5 mmmi o -<v>^ ( 2 -^^-i- ( 4 _ ^^ ;v < ( ( 2 r> -4 



L) mmiZ., *»T**Yfc^hy^A (8mg) frjq*., 0tfct2O»« 
}t#Lfc 0 SftaW*»i:3«5r^^ (0.012m L) Sfflfct 1 B$|R) 

(^•9-^:BH3i^=4 : 1-7 : 3) ttfflLT, *&mit<&Vo (1. 
Omg) £#fc 0 

TLC : R f 0.35 (^^r^V : ijflfcat^= 3 : 2) „ 




^1 1 : (4- M^/V ( ( (2R) -4-^^/V 
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-3, 4-v>fc KP-2H- 1, 4-^tW^-2-^;V) **f., V ) 

OH 



T L C : R f 0.63 (BWfcai^ : 1 : 1) ; 

*H— NMR (CDC1 3 ) : 6 7.71-7.56,7.51,7.19-7.00,6.92-6.60,4.60-4.52,3.75, 
3.80-3.62, 3.28, 3.16, 3.06, 2.87, 2.43 G 

^8601112: [ (2S) -6-7;l/tn-4-^f/l^-3, 4-i?t Kn- 
2H-1, 4 ^S*^*?ls-2-4 >V\ *^,V 



7yi/=f^l^T N [ (2S) -6-7/^n-4-^^/W-3, 4-^ 
t KB-2H-1, 4 — 2— ^/^(lg;2 




CH 
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m i 2 ->0mn 3 4 * im®*ff;*fr o r^at > & 

J:ChPx^7§y (l.8mL) *H[fl5^^^ (10mL) fc»*U * 
^T4-^hn^y^- ; > *ny K (1.1 g) ftfi-Cll* 

wsM&irrzmM{£*m (1.5 g ) 

TLC : R f 0.46 (fj^c^vl, : ^df.f-v= x . 1} . 

1 H- NMR (CDC1 3 ) : 8 8.40, 8.12, 6.51, 6.23 - 6.40, 4.40 - 4.49, 4.30, 4.29, 3.27, 
10 3.10 - 3.18, 2.84 0 

: [ (2R) - 6 —-yAsJrxi- 3, Kn- 
2H-1, 4 — *^S*W^-2->(;V\ T±h~hVsU 

CH 3 

15 r^rf^#H«T, ^mii 2T?«atfc^ dig) »j;tn^rvfl5 

#y*A (766mg) &&*?-A'XA'***s}f (2 OmL) iCjfi^U £ 

iM.T~2mmw$Ltc 0 Kfom&m*7k\z.$bft, mm^^xmrnh-t^o #m 

20 2) tiltt, BTOttt^feff-Tsnft** (3 5 7m g) 
TLC : R f 0.36 (jfjiglac^/i^ : ^^^>-= l : 1) ; 
1 H - NMR (CDC1 3 ) : 5 6.72, 6.29 - 6.46, 4.45 - 4.58, 3.37, 3.20, 2.90, 2.66 - 2.86 Q 
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MMM14: [ (2R) -6 -7;vj)m- 4 -v?t Kn - 
2H-1, 4-^V5/dri?-i?V-2-^/V] 7th7/VTtK 



T/V=?:/#ffl^T> »J1 3^M3tLfcfl^#> (350mg) ]^ 
tKP77V (5mL) &C*g$?U -7 8 < Ct'^y/f;l/7/l'^!>At 
KJJ K (O^M^^mm, 1.97m L) SrMTU 2mmmWVfc 0 

; -/i^ £ TJ?7k£r 0 "CUM £ , mm.X* 3 0 ftmMW bfc 0 BCJfcm 
^(ciN»iDi, ^^^-ettfflbfdo ^mm&yk&ZXF&m'km. 

^^M^^CO^f^ (1 : 2 , 2 9 0 m g ) &#fc 0 
T L C : R f 0.36 (gm^/i, : V= 1:1) ; 

! H-NMR (CDCI3) : 5 9.87, 6.67, 6.24 - 6.45, 4.62 - 4.78, 3.31, 3.09, 2.87, 2.65 
- 2.88o 

MMW 1 5 : t e r t -l/^/V 4- {2- [ (2R) -6 - - 4 

-J^/ls- 3, 4-v ! tKn-2H-l 1 4 -^V^^-^^V- 2 — f /^] 
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\\&mv>m&m a : 2, 29 o mg ) e r t-y^ 

^-l-^/i^^v—f. (I72mg) £N, N-^^f/v^7^ K 
(3mL) fcljgffipu y £A b V T± h^^a fc; KP K (3 9 lrn 

1 9) xmm\^x, &T<DMmmm-rzmmfc&yo (2 5 6m g ) *#fc 0 

T L C : R f 0.31 $ J — ;V : ?uu */VJ»= 1:19) ; 
10 1 H— NMR (CDCI3) : 6 6.66, 6.24- 6.40, 4.14- 4.25, 3.31 -3.57,3.22,3.05,2.86, 
2.47 - 2.66, 2.41, 1.66 - 1.94, 1.46„ 

: (2R) -6—7/U$-xi — 4— *^jV—2- (2-fc°^^-^> 
-3, KD-2H- 1, 4-^y**~$-i?^ 



mmmi 5xmkviz.it&m (2 5 6 mg ) &mm^/u (2mD ^ 

#U 4Nlft*i/^xf;« (2ml) SrJPx., igMT' 6 H#f?32f # 

hV?J±7kmm&to^ ^nn^/^T*ttmbfc 0 ^Jl^ilTK^m-v^ 
20 ^7At«U »bT^T^miI^-r^M^^ (14 4mg) 

X H — NMR (CDCI3) : 8 6.66, 6.24 - 6.40, 4.14 - 4.24, 3.22, 3.16, 3.05, 2.93 - 3.01, 




CH 
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2.86,2.44-2.68, 1.66- 1.95 Q 

XJfcfll 7 {1- [ (4- {2- [ (2R) -6-7,l^n- 

4-^^/V-3, 4-5?t KO-2H-1, 4-^/Wy- 2 f/w] 

5 Ji^} 1 — r - 2 , 5 - v?p? 3vu- 1 H - 



T^=f^#H^T. ^i^/V (2, 5-^f/i,-iH-^yK-/V-3 
— f K(167mg;2-(2-^ 9vW V 3 — f /P) 

ffl$&<Bftfr»>K:2- (2, 5-^f^yK^-3-^/l,) 

- ^^-^ (9 7mg) ZT^h-hV* (2aL) fc*#U 
I^6 0^2 0^1#L&, K*«BW*te, 3iaW«16-Ciefitfc 
(I4 4mg) OT-feh^by/^ (2mL) iSfi^t, 10 
0°C1?1 0^K^#b7b„ K*«MMfe«raa*T??H9U, Btt*^/^** 

T«tt, HTOfttellfe^SMft** (8 7mg) 
TLC:Rf 0.23 (ff^c^vv) ; 

1 H-NMR (CDC1 3 ) : 8 7.23 - 7.39, 7.16, 7.01, 6.65, 6.25 - 6.40, 5.11, 4.14 - 4.26, 



O 
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3.70, 3.36 - 3.65, 3.21, 3.05, 2.86, 2.49 - 2.66, 2.34 - 2.49, 2.40, 1.65 - 1.94 e 

mmmi s : {i- c (4- {2- [ (2r) -q~^ a ^ u -a-^^ 

-3, 4-i?tKo-2H-l, 4-^ym^y-2-^;V] ^*f~?V\ 

mm 




I 

CH3 



mmm 1 l^^cd^*? 0 hj&m 1 7 -cast ^tcfc&mzm 

T L C : R f 0.40 9 : ^ n n aJvi^ = 1 : 9 ) ; 

1 H — NMR (CDCI3) : 6 7.30,7.10,6.93,6.64,6.32,4.18,3.65,3.63,3.20,3.03, 
2.85, 2.74, 2.40, 2.38, 1.95 e 
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4-tKP#^^y^V*y^ ( 6 g) <DK°yi?>> (2 0mL) 
te, ftt*gtlfc (2 OmL) SrSirailD*., ^«R^feSrM7?3!*«SE#bfc 0 

K (4 OmL) ^(d, m\^-Hr=-?v (5mL) & o'C'CffiTU 

(5.8 g) £r#fc 0 
TLC : R f 0.55 Qgm^/v : ^-?->-= 3 : 7) . 
1 H — NMR (CDCI3) : 6 8.07, 7.37, 2.36„ 

###J1 6 {1- [ (4-fc Kndfi/7x^) *;V*=-jV] 




1 5 t?«at \stii\&m ( 6 5 0 m g ) *J J: Tf^l/^/V l H — 4 1/ 
V—?V-Z-A?VT J ^ : r—Y (4 78mg ; 2- ( 2 - ;* 5vW K»-/W— 

9 i: m^o^^^To x®m ufc 0 ) o^^^i^^ (4mD mm\^ 
mmx-2 oNTkmti- h v v^mm (o.46mD ^sxx^Thy^f-/ur^ 
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= ^ py K (5im g ) B&MM**m*ii*m9mi,it. 
mrnvtco %htitz.mm^mt^^u^ (5mu icmmu v^v ^ u.5 

«T©4fcttffiSr^rt-5«Jii^^ (3 0 0mg) 
TLC : R f 0.14 (gftjfcn^vi, : ^^^= 3 . 7 ) . 

X H — NMR (CDCI3) : 6 7.96,7.72,7.55,7.46,7.38-7.27,7.22,6.72,5.58,5.15, 
3.74 0 

AIM 19 :-<V^ {1- [ (4- { [ (2R) -l-zn^-2, 3 
-^tKo-lH->fyK^-2-^] 7x=;V) ^yp^- 
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V\ 2- (2-^>dr^h^>» ai^y— ;V<DftfrV) \z. [ ( 2 R) - l- 
5 TL C : R f 0.53 (Mm^/V : ^f->-= 3 : 7) 0 

mmm20: u- f (4 - { c (2R ) -i-^^- 2> 8 -^kb 

;*h*>>} _ 1H 

— r ^ K— /u- 3 -^fM ffi^ 




mmmixm^tc^mcD^v)^ mmmi dxmmvtc^^m 

T L C : R f 0.50 n n sfr/VA . * # ; —>V= 9 : i ) ; 

'H-NMR (CDC1 3 ) :ff 7.97,7.82,7.59,7.50,7.37-7.21,7.10-7.00,6.89,6.63, 
6.43, 4.26-3.96, 3.74, 3.40-3.10, 2.79, 1.10 o 

^21 LLL^mMizj 

2- (2-^^/w^k-/i— 3— (jv) wm-&ittmm°t*iJA'i&isn 
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wr, 9 -+mnm 1 -+mmm 2 1 t \z. & v N 

lfeg&M2 1 (1) : (2, 3, 5, 6 -*r YJ7}Vifxi 

5 -4- { [ (2 S) -4-^^/1/- 3, R n — 2 H — 1 , 4 

T L C : R f 0.81 n n : ^ ^ y —;V= 9:1) ; 

*H-NMR (CDC1 3 ) : 8 7.41,7.19,6.88,6.77,6.69,4.66,4.52,3.66,3.38,3.30, 
10 2.91,2.33„ 

1 (2) : [1- (2 -!7/l^-n- 5-^^—4- { [ (2S) 
-4-^/1—3, 4-i?tKP-2H-l, A -^^^^^-2-^ 
jV\ * h*i/} -<yy^/l/) -2-^f;l/-lH — T ^K— /^-3->T/V] 

15 

T L C : R f 0.46 (? n n zfr/kA : ^ ^ y ; g£g|= 9:1: 0.1) ; 

'H-NMR (CDCI3) : 8 7.49,7.40,7.16,6.87,6.70,6.62,4.70,4.23,3.73,3.36, 
2.92, 2.40, 2.23„ 

20 ^»J21 (3) : 1 - ( 2 -^/l^-n - 5 -^/V— 4 

-{ [ (2 S) -4-^^71^-3, 4-^tKn-2H-l, 4 -"O-^ 
W>-2-' (M * s<^/s(;V) -2-^f/V-lH — fyK- 

/l — 3 — T/Kl @^ 

T L C : R f 0.56 n n afc/PA : ^ ^ / — /U : I£^= 9:1: 0.1) ; 
25 1 H — NMR (CDCI3) : 5 7.38,7.15,6.85,6.70,6.62,4.70,4.23,3.67,3.36,2.92, 
2.35, 2.23„ 
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mMW2 1 (4) : [1- (5-^a-2-7;^n-4- { [ (2S) 

/V] * h*v-} ^^^) -2-^/V-lH-^yK^- 3 -^^] 
5 g^gfe 

T L C : R f 0.61 n tt Jft/VA : y ^ y ^-,\, . g£@^= 9:1; o.l) 

1 H — NMR (CDCI3) 6 7.66, 7.50, 7.17, 6.81, 4.75, 4.30, 3.73, 3.39, 2.93, 2.40 o 

^609 2 1 (5) : [1- (5-^np-2-7^tP-4- { [ (2S) 
0 -4-^^-3, 4-S?tKn-2H-l, 4 -- <i^>^^i?>- 2 --f 
/V] ^i/^/v) -5-7/^n-2-^f/>-iH-^yK- 

T L C : R f 0.47 n n /fr/W*, : ^ y : g£^= 9 : 1 . 0 j) 
1 H — NMR (CDCI3) : 8 7.65, 7.18, 6.82,4.74,4.30, 3.67, 3.39, 2.92, 2.35 c 

mmm2 2 (1) ^t^j2 2 (6) 

mBM2 2 (1) : [1- (4- { [ (2R) -\-^,V-2, 3-^fc 
Kn-lH-^fyK-;l,-2-^] ^ - 2 , 5 - 

-r^) - 2 - ^ 1 H-^r y k-;v- 3 --f /u] mm 

TLC : R f 0.50 (mfc^/V : — : gf*&= 5:5:1) ; 

1 H — NMR (CDCI3) : 8 7.48,7.18,7.05,6.72,6.65,6.47,4.17,3.72,3.38,2.89, 
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2.34,2.27,2.14, 1.1 8 e 

mMW22 (2) : [1- (4- { [ (2R) -1-^^-2, 
— 1 H f ~y K'—ZV— 2 — i )V] * h*cx/} -2, 
- 5 - 7/VtP - 2 - ^ f /V- l H-^f y Kwv- 3 -^f 
T L C : R f 0.50 (gj^n^vv : : g£^= 5:5:1) ; 

1 H — NMR (CDCI3) : 5 7.07,6.78,6.72,6.66,6.47,4.16,3.67,3.38,2.89,2.30, 
2.26,2.14, 1.18, 

mm\22 (3) : [1- (4- { [ (2R) 

KP-lH-^fyK^-2-^] h^v-} -3-^^/^^y^/p) 

- 2 -*^;V- l H — f ^ K— /V- 3 — (;V\ mm 

T L C : R f 0.41 n n frsUJ* \ / — ;V : 9:1: 0.1) ; 

1 H — NMR (CDCI3) : 8 7.56,7.06,6.65,4.92,4.20,3.75,3.40,2.96,2.42,2.23, 
1.16. 

^»J2 2 (4) : [1- (4- { [ (2R) -1-3^/1— 2 , 3-^fc 

- 5 - 2 -pt^/U- 1 H — T 3 

T L C : R f 0.52 n n Tfr/U-A : ^ ^ y — : @£^= 9 : 1 : o.l) ; 

X H — NMR (CDCI3) : 8 7.55,7.12,6.96,6.68,4.92,4.25,3.67,3.40,2.96,2.37, 
2.22, 1.16. 

Hl»U22 (5) : [1- (4- { [ (2R) -l-^f-;V-2, 3-^fc 
Kn-lH-^yK^-2-^^] *h*is} -2, 3-^^/^V^ 
/V) - 2 l H — f V K— A— 3 — ^ gjigg 
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T L C : R f 0.56 n n : * $ ; . 9:1: 0.1) ; 

'H-NMR (CDC1 3 ) : 6 7.47,7.10,6.66,4.15,3.70,3.35,2.90,2.31,2.24,2.19, 
1.16 0 

nffiM2 2 (6) : [1- (4- { [ (2R) 
Ko-lH— f>K^-2-^;l/] hdrix} -2, 

-Y/i^) - 5-7/^-2-^^-^ — c^r— — r^j m 

T L C : R f 0.43 P n jJn^A : ^ y . g^= 9 : 1 : 0 .1) ; 
1 H— NMR (CDCI3) : 8 7.17, 6.74, 6.47, 4.15, 3.66, 3.39, 2.90, 2.22, 1.16. 

*mm 1 : 

^^b^Sr#^ri-^Eig6mm N J?$2mm, fi£ 1 0 0 m g Dfiggffl 1 0 

• ( (6- ( ( (2S) -4-^^-3, K 
n -2H-l, 4 2 — f/U) * h*^) -3-¥Vi? 
—/I") Jj/V#~/V) -1H — rvK— — ffc^ 5.0 g 

• #/V#>V^5VWi?^t3— (J@$ft!|) 0.2 g 

• ^77yy|v^^^ GHtiHRI) 0.1 g 

47g 

M»J2 : 

<6»U 17yW20mg©gM^tt57y7°/H oom 
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• ( (6- ( ( ( 2 S) -4-^^-3, 

P-2H-1, 4 ^ h^^) -3-try$? 

#/W*J?=A0 -lH-^yK-/U-3-^;i/) 2.0 g 

•^-^ 20g 

-1000ml 

m % *au mwcmL*^ mmm^m, &mm&m&. w^* 

fc,t5z:»:»te*^-r«ft* a^i* mmmm, m 
m, mmmmttt:) , *au m^mm^mmm, &skwmmmm, m^m 
summit, m^m, stmm, mtDtms, m&mffivv^, mm 

£fc> (i) t^^s fiDpg«^A U 
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ra^Mr*. mwmm&m, mmmi®&. cm*. 
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fit Jk <D ft S 



1. 



(I) 



iL ^Zj ij D-R 




Oft*, 

R x tt (l)-COR 6 I, IZtcfc (2)-CH 2 OR 7 S%^U 
R 6 n (l)&mm, (2)C1-67;V3^ (3)-NR 8 R s S, (4)^o,=/V 

mT*mmistitzc 1 ~ e T/u=^c^m^tcn (5>c 2 ~ e t^^-^^-^^ 

R 7 (1)7K^^, ^ ten (2)C2~67 ^S^T^^ U 
« (3)-SO 2 R 10 M^U 

r io « (i)c 1 ~ 6 r^^um, (2)t%mm- 1 , s^us (3 )^r nm- 1 



Dte (1)1^^ (2)Cl~67/^I/yl, (3)0 2-6 7/^=^ 

(4)-0- (Cl~67;vdrky) ~m^t>V, 
R 8 tt (1)C 1 ~ 6 T/V*c/Vm, (2)C 1 ~ 6 ^3£, (3)^ n ^JjfC^ 

(4) h y ^n^f/H, (5)^7/S, (6)7fcm», £fcte (7)*fffJjjT^&3^U 

R a te£xfiR*n^n^nm±vx, emmm^ (2)ci~6 7;^/n, 

(3)C 1 — 6 T/V^i 3r '>S, (4)C 1 ~ 6 7VU=i ^gT?Btj! $ tvfc Cl~67 
/l^yl/Jk (5VM3^VM^ N (6)=haS, (7)-NR u R 12 l, (8)hy/M3;rf 
(9)^7/S, (10)7KS^ £fcte (11) h!J/>n^ h3->«£*frU 
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mtt 1 ~ 3 <DMm& ftte 4T^!) % 
n 1 ~4 <DMWCX*& 9 \ 
5 R"ttR« R« r« R « R«ftfc ttR M ft<|!bu 

tt^Cl~157;^;H (7WSHccl-67/^^S, ,n 0 
^ y ^> ^7/1, t^y$3j;tj?-NR 13 R»I R 13 *5J; 

VR"te*ti?tm& vxTkmm*. c 1 ~ 6 tvi^/i^ c 2 ~ 6 r^*= 

^ -<vyV,i^ Cl-67^;Hiao 

*ilfcCl'v87^**«|fct. ) HW**l8 1-12«OlT?i 

***trt>J:v^ % (2) 1 ~ sfloiii^.tut/^fc^^ T . f ^ i 

*.fc:h/OvCt>J^C2~l 5 7/^c=M (7HsA«ttCl-67^ 
R 13 *3J:^R 14 «MlB«t:(HlCit^^i- 0 ) 1-1 2* 

o*T?«fts*Lrt>j:v^ , t-ftn (3)i-5«©*ifjn^*sj : ut/*fcttjjfc 

#J*^«$&;i&*LTVvCt>J:V>C2'>'l 5 7/^-;H (T/l^^/Vg 

~ NR13R " S R 13 *5^^R 14 f^ls^lnc^^^-r 0 ) 

fctStiZ 1~1 2«©*"C«|**tTt>J:V^ iHfcbL (fc£?U ^IBR 5 " 3 , 

R s " 3 « (1)C 1 ~ 6 T/l^ df- i/St'fi £ tifc C 1-6 7/WS, *fc»4 
25 (2)C 1 ~ 6 TVPa ^>>gT?gm£*LfcC l ~ 6 T/l^a *^m*mt> U 



15 



20 
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R 5 - 4 ^ (l)^-r i o<Dmmm*'rm%&*. hti, <* e> ^ 1 ~ 4 aos* jr^ 

5 LT7K^H^ % C 1 ~ 6 T/I^A^ N C 2 ~ 6 TVHr^/waU 7 ^^/V^ 

^^mt>-f- 0 ) ft* 1~1 2i@(D^T?g^$tbT 1 b c }; < % © 

#3&X. kttS^fifJ^te (a)C 1 ~ 6 771^/1^ (b)C 1 ~ 6 

io -eem^twfcc i~6 T;v*;\»m, (dmmm- 4 , (dhrns- a , ( e >^^ 

4 l?Sm$ttfcC 1 — 6 771^/1^ ^fc« (fK^rngt- 4 "egm^H 
fc C 1 - 6 r £ o Tit £ tbT & «t V „ (2)i&i* 1 o ©M*]|§£F> 

15 C1-6T/^*^I, ^n^yif, 7j<m«, *X7V2k ;*-*y*5j;t*- 
NR 16 R 16 S R 15 *5J:t^R 16 «tul5iPIC^Sr^i- 0 ) 

§tl5 1~12fl©It«$tli:f)j;< N «**^.6>*bSft*JIS(-?-r4 (a) 
C 1 ~ 6 TA^rA^ (b)C 1 ~ 6 7;Vn^i/StfI$tlfc C 1 ~ 6 7/1"* 
/l"2k (c)&#a*- 4 % (d)-v7" Ban- 4 % (&®.fm- 4 T?«ife$ tbfc Cl~6 

20 t/v^/hk &fcf* (f)^-7 i B^-4T?gm^ttfcc i-6 7M;vsiao 

ivffc 2~l 5 7;w^=;H (7;v^^;wS|j;c l ~ 6 7^3 ^^i > 
^B^JK^ V7/S, ^y*5«tt^-NR 15 R 16 ^ (2£tf3 % R i5 

25 *5J:tKR 16 f*BulB«irl^Dit^^t>-r„ ) *»6>»lStb6 1~1 2fiOSt»f 
m^ttT^J:<> flt^Jft^fetL-Sft^JK^H: (a)Cl-6 7WI, (b)C 
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l~87^3^»«CHI^fcC (c)«*«-4, (d)^ 

(e)^i- 4 t'flfe^^fcc 1 - 6 7;1/*;^ (f)^ 

5 R 5 " 5 te (1)C 1 ~ 1 5 TVl^/Vg, (2)C 1-15 TA>a**s^ Q)%jVi$* 
(6)C 1 ~ 4 7Vl^l^tf-££*;b L> 

R 5 " 6 ^ (ly-W^m*. (2)7$;l, (3)=hnS, (4)^7/1, (5 ) 
GttG l Sfc«tG a **;bU 

Xtt*lfe2U *fcttCl-4T^a'¥^*T?m(|**b"C%«tV>) % (4)-CO 
NR17 "^ (5)-NR I8 CO-S, (6)-S0 2 NR 19 -I, (7)-NR 20 SO 2 

Sfctt (8)-N = N-36S:**?U 
G 2 f2 (l)^flo©iiJ|^f^M^, *fefcl-2«|0»J|C^ 

»*w^*3 «t t>v^ it nmrnm^-rm £ asi* & t> ± ^ c 1 ~ e r u 

£<U «t^X.e>tb5S^M^f* (a)Cl~67/^;H, (b)Cl~6 77l- 

3 * * *tfc c i ~ 6 T,v*,vm, wmmm- 5 % ( d )-^ n *- 5 % 

(e)«#ai- 5 T?«ife£;h,fcC 1 ~ 6 TVl^/l^ £fcte (f)-^t2g|- 5 Tg 
***tfcci-6T^/HI6R:j:o*c«ft**i,TfeJ:v^ , $fcf± ( 2 )^fi 
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MX. btlZ&mW^fe (a)C 1 ~ 6 T;ls*c/vm, (b)C 1 ~ 6 7;Va^i/St* 



^ifSt-l, ^Hfgt-2, ^^-3, *5J:^^-5«^r 
tl^timiLVX^ -U^tH-i^mm^i^flX^Xh J^C 3-15 

•~^ngt-i, -^rp|t-4, fe^U^jrn 

3~1 5l^fi, -#*7t«H^^niiry-^^U 

^gt-i, ^mst-2, ^^-3, 

^rtb-ett^teLT, (1)C1~67/V^S, (2)C 1~1 0T/^=tdr^S> (3) 
C 1 ~ 6 77V= ^r^Tgm^tlfc Cl-6 X/l^/l^ (4)^ n^^, 
(5)7jC^S^ (6) h !J p< ^vi^ (7)-fnl, ( 8) _ NR 2i R 22^ (9)^^- 
(lOp^/^i^ (ll)^y^ (12)C2~67i/;H, (13)^TyS> 

*5j:u«(i4)- s o 2 R 23 »^j§^$ti5 1 ~ 5m<vmxmB&tixt> X < s 
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R 23 teC 1 — 6 T/V*;]sm*mo U 

Ate (l)*;Utf^m, (2)- S (0) p -3k<3)G\Sfc«t (4)G««r*fc>U 
P fct 0 1 ~ 2 ©38E8fc*CS> , 

(1) 2- (1- (4— 

(2) 2- (1- {A-7^~>V^^J,V) -2-^^-5-^ h^W^ 
K"— /V— 3 f/k) •.^^/^^7"/U 0 ) 

2. -$J5£ (I -l) 



3. (i-2) 



(R 3 ). 



'm 




(i-i) 
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(1-2) 



4 . — ^ ( i - i - 1 ) 




(i-i-i) 



5. — jti&g (1-1-2) 
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(1-1-2) 



(5£*> *^T6«*WJ»*©*H 1 iWDt!*ft*t>t. ) 
6. — (i-i-i) fc^V^T, R 2 #S (i) (2) 



7. -$J5$ ( I — 1 — 1) fc^T, R 2 ^7j<^il^-efe < 5|f^ CQ ^ H 4| E 



9. R 8 «SR«**fcU *»oGaSG a *«*>«M»*flr)ttH8|B«©>r^K 



(3) ^oyygf, (4) hP/NC^f^ ( 5 ) 
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